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RATIONALE

The Integrated Occupational Prc,.am (10 P), developed as an outcome of the Secondary
Education in Alberta (June 1985) policy statement, is a program for students who may function a
year or more behind their age peers The program consists of both core and compiementary
courses designed to develop skills necessary for everyday living

ILOP Science 8 and 9 15 designed to provide for the development of essential concepts, skills and
attitudes in science that will enable the student to function successfully at home, in the classroom,
in the workplace and in the community Determining the essential concepts, skills and attitudes
relative to environmental demands and providing opportunities for students to negotiate their
needs and wants for functioning in these environments are vital to ensure that students will
become motivated te participate in the learning process Traversing the span between the
concepts, skills and attitudes required and the needs and wants of students is integral to a
successful science program

The science program has been developed to teach skills within contexts that are meaningful and
relevant to students Many opportunities are provided for instruction through "thematic study",
through the integraticn of skills "across the curriculum”, and through application of skills to "real
life” situations These experiences add a motivational dimension to the program, and provide
students with the direct assistance they need to transfer specific skills to more generalized
situations

Students within the program are typically unaware of the strategies they may generate and
employ to become more efficient in their cognitive functioning Evidence supports, however, that
students with learning difficuities can perform strategically if instructed to do so The strategies
and skills for scientific inquiry, problem solving and decision making hat are developed and
applied throughout the program will provide students with a systematic and logical approach for
dealing with a variety of phenomena encountered in their environment As students learn that
they can understand and control the outcome of tasks demanded of them, restored confidence in
taking risks, accepting challenges, solving problems and making responsible everyday decisions
will reverse the "learned helplessness” syndrome and passive acceptance of failure so typical in
many of their lives




ERIC

Aruitoxt provided by Eic:

PHILOSOPHY

The Integrated Occupational Science 8 and 9 program focuses first and foremost on the needs of
the fearner. As attitude and self-esteem have powerful influences over learning, the program
must foster within each student a positive self-concept and a positive attitude toward learning
The concepts, skills and strategies deliver~d by the program must:

provide meanmingful and relevant experiences

be appropriate tostudent ability

provide for student success

enable students to understand better their personal environment

Students vary in the way they rece've, process, recall, apply and communicate information. Each
student has a preferred learning style. Instructional planning and delivery must include careful
assessment of each student's developmental characteristics, knowledge, skills and learning style.
Adjustments to instructional delivery may often be necessary to ensure that individual student
needs are being met.

An integrated approach presupprc ses the linking together of various scientific skills and strategies
into meaninc:ful investigations and activities Qrganization of content into “themes" is intended
to advance the notion of holistic instruction relative to both the student and the discipline of
science Learning activities will help students deal with practical problems in coping with their
lives and their environment. Relevancy to daily living and future employment should be
emphasized throughout the program

Although students are at va-ious stages of cogritive development, most students will continue to
use concrete operational thinking Students will depend upon personal experience and
personalized content in order to link 1deas As the process of analysis must be based on tangible
experience, learning activities should begin at the concrete level High emphasis should be piaced
on experiential learning involving first-hand investigation An experiential approach will enable
students to relate what they are learning to past experience and knowledge While concepts and
skills cannot be developed in the absence of supporting facts, the knowledge component of
science should not be over-emphasized Strategies that will assist the learner in moving from the
concrete level of thinking to transitional stages have been provided throughout this Program of
Studies/Curriculum Guide

Today's technological society makes it increasingly important for students to possess the thinking
skills necessary to gather, process and apply information to a variety of life situations The science
program must take responsibility for developing within each student the skills used in scientific
inquiry, pre'.iem solving and decision making The.e process skills, as described in the curriculum,
are best learned through practice  Models that give student and teacher a systematic and local
structure In which to apply the process skills when investigating, solving problems and making
decisions have been provided throughout the curricufum Frequent use of appropriate thought
processes will enable students to gain confidence in their ability to control certain aspects of their
personal environment and to make responsible everyday decisions




‘ As science and technology affect our :vesin so many ways, it 15 necessary for students o appreciate
and understand the dynamic relationships that exist among science, technology and soc: 2ty
Learner activities must iflustrate how science 1s used in technology, and how technology affects the
quality of our life and the health of our planet Students must recognize the value of technology
as well as the problems that result from its uncontrolled use Societal issues involving science and
technology have been integrated throughout the curriculum Students should be given
opportunity to investigate these issues and to make resporsible decisions based on the
information they gather Community pattnerships will provide opportunity for students to
become involved in the community by way of meaningful activity linked to the science program

It 1s intended that the content and process of | OP Science 8 and 9 provide a student-centred,
personal and practical approach to science A program with these emphases will ensure students’
success in developing concepts, skills and processes that are requisite to responsible participation
in the home, community and workplace

GOALS OF I.O.P. SCIENCE 8 AND 9

Within the Integrated Occupational Science 8 ard 9 program, students will be expected to
® develop apositive self-conceptand attitude toward science and lifelong iearning

‘ o develop essential concepts, skills and attitudes of science that are requisite 1o responsible
participation in the home, the community and the workplace

o apply scentific concepts, skills and attitudes to daily liTe and occupational situations that are
experienced both within and outside the classroom

® develop critical and creative thinking skills, and apply these skills to a variety of life situations
through processes of scientificinquiry, problem solving and decision making

® develop appropriate attitudes, skills and knowledge in the respons:ble use of science and
technology by demonstrating how science and technology influence society and how society
influences science and technology

o develop the ability to use effective forms of communication in gathering, interpreting and
applying scientific knowledge

ERIC 3
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MODEL FOR I.O.P. SCIENCE 8 AND 9 ([

The model for the integrated Occupational Science 8 and 9 program illustrates an intcgration of
program dimensions, thus emphasizing a "holistic” approach to instruction and learning Three
dimensioris that provide a basis for program planning are represented on the cube

® Learning Domain
® Context for Instruction

® Themes
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he themes have been delibzrately placed on the "face" of the cube to highlight their importance in
planning for relevant and meaningful learning experiences




LEARNING DCMAIN

This dimension of the model represents the knov-ledge, concepts, skills and attitudes that the
nrogram is intended to deliver. The knowledge/concepts component refers to those key ideas and
understandings in science that are transferable to many real Iife situations and are considered
essential to investigations undertaken within the saence nrogram The skills component
highlights discrete thinking or process skills that are used within the broader context of inquiry,
problem solving and decision making Attitudes that reflect an understanding of the nature and
appropriate use of science and technology have been 1dentified, and must be fostered throughout
the program

Instructional planning should provide for a balance among components of the learning domain
Activities must foster a synthesis of knowledge, skills and attitudes Caution should be exercised to
avoid over-emphasis on memorization and recall of facts that are of littie practical use inreal life

Although 1t is essential that students develop the knowledge, concepts, skills and attitudes
identified for 1 OP Science 8 and 9, it must be remembered they are not, in themselves, the ends of
the program They are, rather, a type of "road map" that can be used in planning thematic
activities that provide students with the practical experiences and processing strategies that foster
responsible participation ineveryday life

The "Knowledge/Concepts, Skilis and Attitudes” dimension reflects the content of the science
program, and i1s dealt within further detail in the “Statement of Content” section of this guide

CONTEXT FOR INSTRUCTION

The dimension of the model highlighting context provides for an element in learning that
trarscends and permeates all that 1s done within the science program. The centext for instruction
is intended to foster positive attitudes, build appropriate mindsets, and develop strategies that
will enable students to interpret and process information in their environment relative to the
demands of everyday life.

The context of the program will enable students to

e develop an understanding of the nature of science Students will study particular bodies of
knowledge, with an emphasis on how that knowledge was developed and how the study of
that particular area illustrates the nature of science Students will also develop appropriate
strategies and skills for scientific inquiry, and use these processes to interpret information tn
their environment.

® recognize the relationship between science and technology Learner activities suggested
throughout the program will develop an awareness of how science and technology are used in
solving practical everyday problems Students will develop appropriate strategies and skills for
solving technological problems, and use these processes in solving problems related to the use
of simple technologies

N
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® develop an understanding of how science and technology influence and are influenced by
societal issues Learner activities will enah'e students to understand the interact,ve nature of
science/technology/society, how <ience and technology affect our life styles, accupational
choices and environment, and »w personal and societal attitudes influence science and
technology. Students will develop strategies and skills for decision making, and use these
processes in making i esporsible dezisions about ti.e use of science and technology in society.

It is intended that all themes foster the development of strategic behaviours as they relate to
saientific inquiry, technolagical problem solving and decision making in society Further detail on
this dimension of the program is provided in ensuing sections of this guide (see "The Nature of
Science” and "Science, Technology and Society")

THEMES

Themes provide the setting in which knowledge, skill and process are linked together into
meaningful activities. Such activities direct attention and inquiry to a particular topic or concern,
and provide students with the experiences necessary for successful functioning at home, at school,
in the workplace, and in the community

The thematic approach provides for the natural integration of knowledge and skills, and allows the
student to solve problems and make decisions that relate to real issues affecting their Hives A well-
constructed theme allows for activities in all levels of thinking (e.g, recall, application, analysis,
synthes:is and evaluation) Other advantages of thematic planning and organization include

® provicion for cumulative development of background knowledge and skill, enabling students
torelate and transfer understandings from on=e day to the next

o flexibility in responding to student interests and needs Teacher can address local interests
and needs within each theme, as well as individual differences in cognitive development and
ability Learning will be facilitated when students see activities as worthwhile and meaningful

® opportunity for concrete and experiential learning in relevant and meaningful settings

® opportunity to use a wide variety of activities, media and resources

® opportunity to develop strategies and skills in problem solving and decision making through
Investigations that reflect real issues and problems present in the local community

Four themes at each grade level have been dv eloped that assure coverage of the knowledge, skills
and processes identified for | O P Scienc: 8 and 9 At the local level, teachers are encouraged to
develop additional themes that will address the needs of students who require or have interest in
other are s of study

)



’ INTERPERSONAL SKILLS AND THE SOCIAL
SPHERE

Junior high school students are in a transitional stage of life Adolescence, which 1s characterized
by rapid growth and the onse. ui puberty, is often a time of uncertainty and excessive concern
about pee- relationships Responses in early adolescence may appear to be volatile and
Inconsistent as students are developing the ability to reflect upon and analyze their emotions
Students at this age are practising to be adults

Although schools are not the sole intiuences on the student’s emotional, social and moral
development, the instructional program does affect interpersonat learning

The Goals of Secondary Education directly state the importance of affective, interpersonal and
moral goals when they indicate that students should.

® learn about themselvesar.d develop positive, realistic self-images

® develop constructive relationships with others based on respect, trust, cooperation,
consideration and caring as one aspe ct of moral and ethical behaviour

Students will vary in their emotionalfsocial development and their ability to cope with personal
problems Behaviours viewed as "problematic" are often simply an .ndication of the adolescent’s
lack of sophistication in using adult skills Classroom instruction must provide a variety of
approaches that will encourage students to reflect upon their responses in social situations and to
develop productive interpersonal skills The guidelines that follow have been adapted from
Alberta Education’s monograph Students’ interactions: The Social Sphere (1988), and are intended
to foster aff- <tive, interpersonal and moral learning within the classroom.

® Model appropriate behaviour for students When teachers are polite and respectful of
students’ dignity, students will respond positively Students imitate and thereby implicitly
learn to deal with emotions, other people and moral 1ssues by observing the consistency of
adult behaviour

® Encourage students to express their opinions and feelings, to ask questions and to accept
emotions as they occur in day-to-day life Through mediated learning, encourage students to
examine emotional responses from different frames of reference, and to organize apd
interpret their own responses as well as the responses of others

® Provide students with supportive comments, guidance and genuine expressions of concern  Set
expectations that are firm and fair, and then believe in the students’ ability to meet these
expectations and do well. Develop "working agreements” to help tasks flow smoothly, and to
ensure that students understand the nature of the instructional tasks they are asked to
perform

® Ensure that classroom management practices and rules are known, upheld, moderate in
nature, negotiable, and consistently applied Responding to the harmful or unjust
effects/consequences of a moral transyression 1s more effect.ve than reference to broken rules
or unfulfilled social conventions

® Recognize that experiential learning 1s a particularly effective vehicle for teaching
interpersonal skills. Although some learning may occur through listening and reading, one
best learns to live with other people by living with other people Cooperative learning
techniques are especially useful where students are actively involved in lessons linked to their
own needs, interests or experiences
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® Be aware that although adolescents deal with a number of issues, they usually cope by
managing one problem/issue In their ives at a time Help students to integrate various
aspects of their lives by encouraging them to recognize how various
problemsissues/solutions are often interrelated

® Assist students to learn skills that are-more appr-.oriate in differing contexts Although some
students are described as "lacking in social skills", ;ocially maladapted students do not
necessarily lack "cither skills" or social involvement; rather, they use inappropriate s¥ils in
particular contexts When directly teaching interpersonal skills, be as concrete as possible,
and "build bridges" by linking situations with appropriate actions and behaviours

® Assist students tu focus on the nead for a system of shared conventions As students affirm
the social system ¢ ¢ conventions, they will view conventions more positively and will become
less disruptive in the) - behaviour.

® Encourage students to interpret and evaluate the competing moral issues presented to them.
Provide opportunities for open discussion and debate, wherein students interact with their
peers. Discuss issuesthat are "real” to the student

® Provide students with practical strategies for resolving interpersonai conflict A framework
for social problem solving is provided in the Teacher Resource Manual This framework uses a
problem-solving approach in helping students to1dentify:
- reasons for the difficulty
- strategies to avoid the conflict another time

Student development in the affective, interpersonal and moral domains has been addressed in
this curriculum through attitudinal learning objectives that accompany each cluster of concepts
and skills in the program of studies. Instruction must include a balance of approaches
appropriate to student development in each domain, as delivery of isolated content will not
ensure the formation of desiied attitudes. The Teacher Resource Manual provides additional
strategies that facilitate attitudinal development within the context of themes suggested in ihe
program.

J




‘ THE NATURE OF SCIENCE

Learning to understand natural objects and events and to apply knowledge gained to a variety of
real life situations 1s emphasized throughout the science program Today's ever-changing society
requires that students are active investigators, possessing the critical and creative thinking skills
that will enable them to irterpret and evaluate information gathered through the senses. A focus
on the nature of science and the inouiry process will enable students to understand the way in
which scentific knowledge 1s gathered, as well as use this kriowledge in conducting investigations
of their own

Learning activities used throughout the science program will enabie the student to recognize that

® science is a disciplined way to develop ex~fanations for the events and objects of the natural
world

® science is comprised not only of an accumulated body of knowledge, but also of the processes
by which that knowledge 1s developad

o scentificknowledge is gathered by observation and experiment

® saentific know'edge 1s not fixed, but, rather, is based on theory which may change as
additional evidence accumulates.

A MODEL FOR SCIENTIFIC INQUIRY

investigation. Students are often uneasy and hesitant to involve thiemselves in situations in which
procedures are not easily determined and outcomes are not evident Appropriate attitudes mu.t
be nurtured through an atmosphere that provides encouragement, flexibility and acceptance
Discussion and activity should foster student curiosity about natural events and an interest in
trying to understand them Students must be persuaded to take risks in planning investigative
procedures and to develop a concern tor accuracy, honesty and evidence in the investigations they
perform Students will be supported in their understanding of the inquiry process when
investigations ace selected that relate to their personal experience, interest and need

‘ Critical to the development of the inquiry process is the attitude with ‘which students approach an

This model for scientific iInquiry su, Jests an overall process for attacking invest.yation It provides
a starting point for ways of organizing efforts

AR

UNDERSTANDING THE
PROBLEM gaining access to
information and 1deas

® Questioning

e Defining the Problem

® Proposing ideas

REVIEWING AND APPLYING DEVELOPING AND CARRYING
RESULTS. drawing conclusions * OUTA PLAN. working with
and communicating results L oo we o = = == | information and ideas
® Interpreting Data ® Designing Experiments
® Evaluating the Process —_——em - — - =P e Gathering Data
e Identifying Further ® Processing Data

. Investigations
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Specific actions 1dentified at each stage of the inquiry process represent possible strategies that
might be used in conducting an invest.gation Students may not always use each stage of the
process, and will select only those actions that are anpropriate to purpose and ability Students
should, however, recognize inquiry as a series of interrelated actions that lead to an outcome

The model for inquiry should be explicitly presented to students as an overall process, and then
constantly used as a teaching and learning model

THE INQUIRY SKILLS

The inquiry skills are individual mental skills that enable the student to participate actively in the
inquiry process Students will develop an awareness of, and receive instruction in the use of the
inquiry skills identified below Learner ability will determine the degree to which each skill 15

iIndependently applied in the inquiry process

UNDERSTANDING THE
PROBLEM

® Questioning
- recognizes patterns/
discrepant events
- formulates questions

® Defining the Problem
- identifies factors relevant
to a problem
- defines the problem

® Proposing Ideas
- generates ideas about
possible relationships
- makes predictions
- formulates hypotheses

DEVELOPING AND CARRYING
OUTAPLAN

® Designing Experiments

- plans appropriate
procedures for testing
predictions/hypotheses

- 1dentifies and controls
variables

-~ selects appropriate
materials/apparatus

® Gathering Data

- makes observations
through direct use of the
senses

- uses specialized tools of
observation

- uses appropriate
measuring tools/units/
procedures

- makes estimates

- accurately records data
that is gathered

® Processing Data

- organizes data by
comparing/ordering/
classifying/calculating

- summarizes/displays data
using simple charts and
graphs

- 1dentifies patterns/trends

REVIEWING AND APPLYING
RESULTS

® Interpreting Data

- infers relationships

- identifies cause and
effect

- createsmodels/analogies
to explainideas

- appliesdiscovered
knowledge

® Evaluatingthe Process
- assesses procedures/
thought processes used
- considers adequacy of
datainsupporting
inferences made

® |dentifying Further
Investigations
- seeks further evidence
- formulates additional
questions
“2fines new problems

The inquiry skills are described In further detail within the "Scope and Sequence" section of this
document The Teacher Resource Manual provides strategies/activities for developing inquiry skills.

aswell as techniques for evaluating student ability to use these skills in the inquiry process

10



USING THE INQUIRY MODEL

The inquiry process has been integrated throughout the curricutum Themes developed in the
Teacher Resource Manual provide opportunity for students to use the skills of inquiry within
meaningful contexts Througn discussion and activity, students should recogmize that the
processes and skills of inquiry are “lifetime tools" and, w' zn choser according to purpose and
need, are useful In a variety of real life situations

By bringing thought processes to the metacognitive level (i.e, making students aware of the
thinking skills and thought processes that they and others use), students will be able consciously to
select and use those strategies and skitls that are appropriate to the situations they encoi'nter.
Research strongly supports the teaching practice of:

¢ modelling (talking through) the processes and skills that are appropriate to an investigation

o discussing the processes and skills that the student is presently .n the habit of using (1.e , raising
the level of metacognitive awareness)

® encouraging students to develop additional strategies that will structure and support the
thought process

Teaching strategies that are useful in developing metacognitive awareness are provided n the
"Instructional Mediation" section of this document.

The following guidelines may be useful in helping students to plan and perform investigations of
their own:

® Share the model for inquiry with all students. The model provides structure to the overall
process, as well as specific strategies/skills that might be used at each stage of the process
ramiliarity with the model will increase the students’ repertoire of strategies that can be used
when performing an investigation

® Encourage students to be creative and experimental in their approach to investigations. While
useful in the structure it provides, the model for inquiry should not be interpreted as consisting
of fixed stages and strategies. Its use will depend on individual problems and individual
students

® Ensure that investigations do not become tedious or unrealistically complex Data related to
the phenomena investigated must be readily avallable, and should be relevant to student
interest and expenence

® Foster the development of attitudes and bel aviours that promote student thinking and ability
to monitor progress through the inquiry process:
- open-mindednessin considering alternative ia ~as and ‘.a1terpretations
- concern for accuracy and evidence
- honesty and completeness in reporting and evaluating evidence
- critical mindednessin evaluating inferences and conclusions
- sub-vocal rehearsal/self-talk (e.g., "Where was 17", "Am | done with this?", "What comes

next?").

® Relate the inquiry process to other .hought processes used by students. Models for problem
solving and decision making are provided in the "Science, Technology and Society” section of
this document. Encourage students to recognize how the models for inquiry, problem solving
and decision making parallel each other in the structure they . . ide for thinking.




SCIENCE, TECHNOLOGY AND SOCIETY

Scaence and technology affect every aspect of our lives Their influences on the foods we eat, the
products we use, our lifestyles and our environment are evident While individual technologies
may be of benefit to man and society, the iong-term consequences of the use of technology are
not always immediately recognizable Our lives are affected not only by the benefits that result
from the growth of science and technology, but also by the problems associated with their
development Students must be aware of how science and technology shape our present and
future society and must use this knowledge to make responsible decisions about their use

The goal of science education during the 1980°s, as stated by the National Science Teachers’
Association, 1s to develop scientifically literate individuals who understand how science,
technology and soctety influence one another and who are able to use this knowledge in their
everyday decsion making Furthermore, the 1984 Science Council of Canada report, Science for
Every Student, offers these recommendations

® scence education must provide a more accurate view of the practice, uses and limitations of
science

® scaence education mustinclude study of how science, technology and society interact

® students must be taught how Canadians have contributed to science and how science has
affected Canadiansociety

® teachers and curriculum planners must evaluate students’ progress in all the goals of science
education, not just their learning of scientific content

These recommendations have formred the foundation for the "Goals of | QP Science 8 and 9"
provided in the introductton to this document

THE RELATIONSHIP BETWEEN SCIENCE AND TECHNOLOGY

Science and technology combine to affect the student’s life in a multitude of ways Program
content provides for an understanding of the relationship between science and technology, and
will enable students to recognize:

® that technology isconcerned with the solution of practical problems

® Dbasic scientific principles associated with the operation of familiar technologies

® that science can be used to advance technology and that technology can be used to advance
science

® various technologies as they are used in practical situations

Students should be given opportunity throughout the program to solve practical oroblems of a
technological nature through the apr'ication of scientific concepts and principles Particular
emphasis should be given to probleris that incorporate hands-on activities in their solution The
model that follows provides a structure for organizing thought and action, and identifies
particular skills that might be used at each stage of the problem-solving process

12




UNDERSTANDING THE

PROBLEM: gaining access to
information and ideas

® Asking Questions

® Identifying Relationships
® Propasing Ideas

REVIEWING AND APPLYING

DEVELOPING AND CARRYING

RESULTS: druawing conclusions OUT A PLAN: working with
and communicating results * information and ideas

® Evaluating the Process b o oe o o o o ® Generating:Selecting

® Evaluating the Product Alternatives

= = = === === =P [¢ Bulding the Design
® Testing/Troubleshooting

t

Problem-solving activities should be selected on the basis of the opportunity they provide for
students to.

® develop confidence in personal ability to solve practical problems

recognize alternative strategies for solving problems

use psychomotor skills

use critical and creative thinking skills

appreciate efficiency and design in technological systems

THE ROLE OF SCIENCE AND TECHNOLOGY IN SOCIETY

Science and technology influence and are influenced by societal issues. The science program will
provide an understanding of how science, technology and society interact, and will enable students
to recognize:

® the impact of science and technology on lifestyle, occupational choice, environment and
welfare

® that personal and societal needs/attitudes influence science and technology

® that often the products of science and technology are accepted and used by society before the
full extent of benefits/problems resulting from their use can be fully known

e the need for "trade-offs" in order to arrive at workable solutions to problems involving science
and technology in society

® appropriate strategies for making responsible decisions about the use of science and
technology in society.

Students will investigate the impact of science and technology on their personal lives and in their
local community. Particular emphasts should be placed on developing a process for making
responsible decisions about the use of science and technology. The model that follows provides a
structure for organizing thought and action, and identifies particular skills that might be used at
each stage of the deciston-making process
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UNDERSTANDING THE
PROBLEM: gaining access to
information and ideas

9 Identifying the Issue

@ Interpreting Relationships

¢ Proposing ldeas/Alternatives

_‘

REVIEWING AND APPLYING DEVELOPING AND CARRYING
RESULTS: drawing conclusions * OUT A PLAN: working with
and communicating resuits b o — information and ideas
e Evaluating the Process = ™ = ] e GatheringInformation
e Evaluating Effects of Action ——m e —————fp |® Reflecting and Deciding
® Making Decisions/Taking
Action

t

Issues selected for investigation should enable students to.

appreciate the beauty and complexity of living things

recognize the interdependence of life forms

recognize the need for resource conservation

respect the perspectives and viewpoints of others

realize that the solution to one problem may resul*in the creation of another problem

USING THE PROBLEM-SOLVING/DECISION-MAKING MODELS

Saentific concepts and skills have been developed within the context of technology and society
throughout the curriculum The strategies that follow may be useful in planning thematic activities
that foster an understanding of the interactions amongscience, technology and society.

Gather data related to local ideas and problems through a variety of methods
- direct observation

- reading/viewing

- interview/discussion/dzbate

Consider current perspectives on issues/problems that are provided through the local media
(e g, newspaper, periodicals, television, radio)

Make students aware of the thinking skills and thought processes that are useful in solving
problems and making decisions Ask questions that encourage students to discover their own
answers, and model (talk through) complete thought processes that are used in probiem
solving and decision making

Provide f.equent opportunity for students to apply the models for problem solving and
decision making to significantissues in their lives Encourage students to deal with problems in
a constructive way



‘ REQUIRED AND ELECTIVE COMPONENTS

The required component of the Integrated Occupational Science 8 and 9 program reflects the
concepts, skills and attitudes that all students must acquire. Content for the required component
has been selectad on the basis of its broad application and frequent use in real life situations. The
Program of Studies outlines the required component of the program

The elective component of .0.P. Science 8 and 9 permits the teacher to:

® remediate or reinforce concepts/skills from the required component that appear to be weak.
Student needs may suggest that the elective component be used to enhance the learning
process within particular content areas of the required component

® extend or enrich the program by way of introducing additional concepts, skills and a.titudes
considered appropriate to student interest and need.

Studentinterests and needs will determine how the elective time will be addressed Opportunities
exist for experimenting with varying organizational and instructional strategies that facilitate
learning and are appropriate to students’ developmental stages and learning styles

The instruction time for | O P Science 8 and 9 should be apportioned

® 80% Required
® 20% Elective

OVERVIEW OF THEMES COVERING THE REQUIRED COMPONENT

In keeping with the phiiosophy that concepts, skills and attitudes are best taught in context, they
have been embedded into four themes at each grade level.

GRADE 8 GRADE 9
Theme A, INTERACTING WITH OUR MONITORING THE LOCAL
UNDERSTANDING OUR ENVIRONMENT ENVIRONMENT
ENVIRONMENT
USING J:?T?I:IIB&LS AND W?gTLNTTOVxISTH USlEp?oCDHUE cNT”sCAL
PRODUCTS
e I B
WORK
Theme D GROWING PLANTS DIVERSITY iN LIVING
LIFECI:-'OARhll\/éSE,SAND THINGS

Study of the topics outlined in these themes at each grade level will ensure coverage of the
required component




SUGGESTIONS FOR THE ELECTIVE COMPONENT

Several factors must be considered in planning content and activities for the elective component.

® curriculum goals and philosophy
® student ability/interest/need
® availability of learning resources/support materials.

For most students and classes, the elective component will be used in providing additional
instructional time (extension and remediation) for study of the four themes that support the
required portion of the program In situations where the science program is offered through more
than 100 hours of instruction, teachers may wish to enrich their program through the study nf
optional content

Optional content may involve the student in the study of:

spectfic science competencies required in the practical arts
specific science competencies required in the home
astudent-interest topic

a topic of significance to the local community

"Suggested Options"” for Grade 8 and Grade 9 have been included in the "Statement of Content"
as a service to teachers Teachers may choose to develop one or more of the options suggested or
deveiop other topics considered appropriate to student interest and need

SUGGESTED OPTIONS (GRADE 8) SUGGESTED OPTIONS (GRADE 9)
PERSONAL INTEREST: SCIENCF IN THE HOME"
® Selecting a Consumer Product ® HeatEnergyinthe Home

LOCAL COMMUNITY: SCIENCE N THE PRACTICAL ARTS:

® Local Landforms and Resources ® Using Fluids

There is no requirement that optional content be included in the science program. Teachers may
decide to use the elective component to address special needs within the required component of
their program. Local circumstances will determine how the elective component is used within
each school offering the program.
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PLANNING

GENERAL COURSE PLANNING

Themes and their subsequent concepts, skills and attitudes may be sequenced at the teacher’s
discretion  Program planning should take into consideration the developmental nature of
concepts and skills in science, as well as student interest, ability, and learning style Four themes
that cover the required components of the course have been provided in the Teacher Resource
Manual However, teachers may choose to replace these with other locally develoned matenal in
addressing ir.dividual student needs

Through cooperative conferencing, teachers may find that students are required to use certain
science-related competencies in other courses hefore they are learned in science class Joint
planning and negotiation with teachers of other courses will be required in establishing an
integrated program that places consistent expectations upon the student

Program planning should emphasize the nature of science, as well as an understanding of the role
of science and technology in society Activities must support the development of thinking skills,
and provide all students with the opportunity to use appropriata strategies for inquiry, problem
solving and decision making The strategies and activities suggested throughout both the
curriculum guide and Teacher Resource Manual are numerous, but by no means exhaustive
Teacher use of these ideas will depend upon their appropriatenass in meeting individual student
needs Be prepared to add, delete, and modify activities in adapting a theme to the particular
circumstances of the classroom and student.

TIME ALLOCATION

The Integrated Occupational Science 8 and 9 program must be offered through a minimum of 100
hours of instruction at each grade level. In meeting student needs, however, schools may find it
desirable to offer the course through a time structure that exceeds the 100-hour mintmum
requirement

Minimum time allocations are recommended for the delivery of themes outlined in the Teacher
Resource Manual These recommendations are inte.ded to ensure that key concepts, skills and
processes outlined in the Program of Studies are adequately addressed within each theme




THEMES ELECTIVE

Unqerstanding Our 20% UNDERSTANLING ,E,
Environment OUR ENVIRONMENT R
Using Materials and 20% (20%) c
Product

roducts USING MATERIALS v
Technology at Work 20% AND PRODUCTS N
Life Forms and (20%) r/(
Changes 20% TECHNOLOGY A

’ AT WORK €
Required Time 80% (20%) tl)

) . A
Elective Time 20% LIFE FORMS T
Total 100% AND CHANGES 8

| (20%) 20%

The elective component enables the teacher to spend 20% of the available instructional time on
remediation and reinforcement (e g., allowing students more time to meet learning expectations
within the required component of the program), or on extension and enrichment (e g, study of
additional concepts/skills). If student needs suggest that the elective component be used to
enhance the learning process within the required component, time allocations for each theme
might be increased to those indicated below

THEMES ELECTIVE

UNDERSTANDING i

OUR ENVIRONMENT >
Understanding Our 25% (25%) i
Environment USING MATERIALS |

Using Materials and 25% AND PRODUCTS —:r—>
Products (25%) !
Technology at Work 25% TECHNOLOGY :
1

Life Forms and ATWORK o —p
Changes 25% (25%) :
Total 100% LIFE FORMS :

AND CHANGES ——————p
(25%) i

Teachers may find 1t desirable to plan programs using time allocations that fa!l between those
described in the two alternatives

()v—
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COMMUNITY PARTNERSHIPS

The concept of community partnerships is integral to ail courses within the Integrated
Occupational Program. Guest speakers, field trips, job “shadowing" and mentorship are but a few
examples of inviting members of your community into the class, or he g students involved in the
community by way of meaningful activities linked to science.

Partnerships of this nature strengthen the science program by relating concepts and skills stud.ed
to personal 2xperience and everyday life within the commun:ity Concepts taught in the classroom
can be reinfurced through this component of the program, and students can be provided with
additional opg artunities to raise questions, collect data or investigate related problems.

Suggestions for the use of community partnerships in science include:

® inviting guest speakers from government, busiress, the professions and the trades to discuss
topics that relate to each theme of investigation

® visiting local business and industry for first-hand observation of a variety of technologies and
skills 1n use

® nvestigating career and employment opportunities in areas related to each theme studied in
the science program (e g, job shadowing, analysis of skills required, mock employment

interviews)

Community groups or facilities that lend themselves particularly well to partnerships with the
science program include.

® service groups that promote personal and environmental health (e g, doctor, nurse,
nutritionist, pharmacist, social worker, police officer, agriculturalsist, wildlife officer)

& government officials (e.g , aldermen, councillors, MLA's)
® local businesses and industries that apply and use the technologies/skills studied 1n science
(e g, hair care, dry-cleaning, automotives, agriculture, food preparation, censtruction,

electrical repair)

® |ocal utility plants (e g, power generating plant, sewage treatment plant, water purification
plant, waste disposal site)

® natural phenomena (e g, local niver valley, meadow, or wooded area)

Additional suggestions as to how these community groups and facilities can be meamingfully
linked to the science program are provided within each theme of the curnculum
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Aruitoxt provided by Eic:

CURRICULAR INTEGRATION

Emphasis has been placed on relating science ukills and concepts to life skills and other applications
across the curriculum. Curricular integration will become a motivating factor as students see the
relevance of skills and concepts studied to real life situations. Student ability to transfer
knowledge, skill and process to news and unfamiliar problem situations will improve as a result of
multiple exposures to their application

Instructional strategies should provide for the development of skills within the cnntext of their
application to real life, the practical arts and other academic disaplines  Teachers must be familiar
with the science ompetencies required of students in these areas  Experience indicates that
cooperative conf enang and planning among teachers wilt foster this familiarity ana ensure
coi sistency in expectations and learning outcomes  Heightened sensitivity to the content of other
subject areas will facihitate identification of generic skills and concepts required by students  The
identification of generic skills will provide direction for program emphases  Curticular intaegration
of this nature increases opportunity for the provision of concrete and expenential learning
activities

The diagram below describes one instance of curricular integration 1t illustrates passible outcomes
of cooperative planning with respect to the study of magnetism and electriaty  While in this
irstance application 1s shown 1in many subject areas, some skills may have a more hmited base lor
application

TECHNICAL

LIFE SKILL

& makesrepaitsto

MATHEMATICS

& readh vanious scales
WS e uine bin

OCCUPATIONS

¢ tollows approprnate
procedues and
safety precautions in ’

usimg electicat toors

simple circurts conds

measuraig elirdctioeal and plugs

turtent ¢ esety replaces fuses

1 and corcut breakers

PERSONAL

AND PUBLIC

SERVICES

¢ uses knowledyge of
elctnoalsystemsn
the sate operation of
toals/equipmeent

SCIENCE COMPETENCY

& undernstands the basic ponciples of

< vlectro magnetics

® nvestigates famihar electical

BUSINESS
EDUCATION

® 1ecngruzesthe
function ot a statu
mat whoen using g
cmputer

technologies and systems used in

the hamas

SOCIAL STUDIES

& uses knowledge
tramcurrent atfars
i ecogning the
uses and potential
that ers af new
technologies

LANGUAGE ARTS

¢ uses comprehension
skl determining
cause and etfect
telation hips andin

LIFe SKILL

& recugnz < methods

of protecting selt
and property trom

o
vetnical lvszands abserving seguence

of vvents

Basic principles of magnetism and electniaty are developed in saence ind related to areas ol
application 1n other subjects Subject areas across the curnculum will maintain and reinlorce
specitic concepts and skills related to electro maqgrietics as they are used within each discipline
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‘ PLANNING AN INTEGRATED UNIT OF INSTRUCTION

1

Identify a possible theme, based on.

® curriculum goalsand objectives

¢ student needs/interests/abilities

® availability of suitable learning resources.

Develop a purpose for the theme. Include:

® thematic objectives

® achecklist of concepts, skills and attitudes that lend themselves to
the theme Identify those skills that may need some focused/direct
teaching

® achecklist of process objectives to be emphasizeri in the theme

Consider suitable resources:

books, pamphlets, monographs
appropriate laboratory equipment
computer software, films, videos
resources from the occupational program
community resou ‘ces

newspapers and periodicals

Design activities:

® allocate activities to the purposes developed in STEP 2
® break activities into lessons with general objectives

® sequence the lessons

Develop ongoing strategies to build community partnerships into
your theme

o field trips

® guest speakers.

Plan for evaluation:
® students’ evaluation
o teacher ongoing and summative evaluation

Share the unit:

® otherteachers need access to good work!

® expand, keep current, e-work the unit, every time itis used by any
tea“her

® as others experiment and your unit enlarges, develop a mechanism
for evaluating all the activities, with different classes of students




LEARNING RESOURCES FOR 1.O.P.
SCIENCE 8 AND 9

STUDENT RESOURCES
BASIC LEARNING RESOURCES

The textbooks listed below meet the majority of the goals and ~bjectives identified 1n this
curriculum (authorization pending).

McFadden, Charles, et al. Science Plus Technology and Society 8. Toronto, Ontario. iHarcourt
Brace Jovanovich, Canada, publication anticipated in 1990

McFadden, Charles, et al. Science Plus Technology and Society 9 Toronto, Ontarnio. Harcourt
Brace Jovanovich, Canada, publication anticipated in 1990.

Science Plus Technolu gy and Society 8/9 will provide for the development of concepts, skills and
attitudes identified in the Grade 8 and Grade 9 Program of Studies. These learning resources

will be available in manusrript form throughout the 1989/90 school year A final pr.nt of each
textbook is scheduled for the summer of 1990

TEACHER RESOURCES
RECOMMENDED LEARNING RESOURCES

Teacher manualsdesigned to support instructional use of the student learning resources include

McFadden, Charles, et al. Scence Plus Technology and Society 8 Teacher's Resource Book.
Toronto, Ontario: Harcourt Brace Jovanovich, Canada, publication anticipated in 1990

McFadden, Charles, et al. Scence Plus Technology and Society 9 Teacher's Resource Book.
Toronto, Ontario: Harcourt Brace Jovanovich, Canada, j'ublication antiapated in 1990

The teacher manuals for Science Plus Technology and Society 8/9 include lesson objectives,
instructional methods and evaluation strategies that relate to each theme identified in the
Grade 8 and Grade 9 programs. These manuals are useful to anyone using che textbooks

The Teacher Resour 2 Manual (1989) for 1.0.P. Science 8 and 9 developed by Alberta Educstion
contains strategies and sample student activities intended to structure and support:

o development of the concepts, skills and attitudes as outlined in the Program of Studies

e development of the processing strategies used in scientific inquiry, problem solving and
decision making

® delivery of thematic instruction in the four theme areas desc.ribed as covering the required
comporents of the program

™

‘g
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TECHNOLOGY AND THE MEDIA

An annotated list of computer software that may be useful in supporting curriculum objectives 1s
provided in Alberta Education’s catalogue of Computer Courseware Evaluations (Curriculum
Supoort Branch, Student Programs and Evaluation Division, Alberta Education, 1986) and yearly
supplements

Course delivery may be enhanced through the use of various kits, films, videotapes and brochures
that support specific goals and objectives of the science program. Teachers may wish to use local
media services, libraries and government agencies in obtaining audio and visual materials
appropriate to \he science program

i




METHODOLCGY

WORKING WITH THE RELUCTANT LEARNER

All students are capable of successful learning experiences in science. Students differ, however, in
ti. ~ir rate and style of learning, as well as in the degree of support and encouragement required
Previous experiences, perceptions of the value of science, and the fear of being wrong or making a
mistake are all factors that may cause the students to look upon science as a place where personal
inabilities are exposed A supportive learning environment will assist students in dealing with
these attitudes. In order to meet the interests and abilities of individual students, (ne program
must be varied in materials, content, pace and instructional methods.

A supportive classroom environment that decreases anxiety levels and builds appropriate attitudes
may be fostered through program planning that incorporates the following strategies.

Become familiar with the learning characteristics (e g., reading level, interests, preferred
learning style) of individua! students through background information, interviews and direct
observation.

Choose topics for investigation that are relevant to everyday life Be aware that students are
concerned with the immediate and practical effects of science. Relate concepts and skills
studied to personal experience Make an effort to ensure that terminoloy:r commonly used 1s
part of the students’ working vocabulary. Focus attention on what students consider
interesting or important Famihiar problems/issues will "make sense” more readily than
unfamiliar ones

Provide much opportunity for learning at the concrete level Plan activities that emphasize a
“hands-on" and multi-sensory approach to the learning of science Encourage students to
verbalize and discuss the relationships that are discovered. Assist students to transfer and
apply relationships discovered to a variety of related life situations

Avoid unnecessary tension in the classroom by being patient, receptive and understanding.
Ensure that students recognize that making a mistake is acceptable, and that such occurrences
provide valuable learning experiences Urge students to ask questions, and to accept that
“there 1s no such thing as a stupid question” Remember that an offhand remark about a
question being "easy” may be interpreted by a student as "If it's easy and I'm confused, then |
must be stupid” Recognize and accept alternative interpretations/explanations that students
may formulate

Match the reading level of resources and materials used to that of the students Provide
assistance and support in developing necessary science vocabulary Steps should be taken to
ensure that reading deficiencies do not prevent students from learning science Additional
strategies are provided in the section entitled "Using Language Skills in Science”




ERI

Aruitoxt provided by Eic:

Group for instruction through a variety of organizational patterns that will facilitate meeting
the needs of individual students Ensure that grouping patterns remain flexible, allowing
student movement from group to group Include learning activities that require whole group,
small group, and one-to-one (teacher to student and/or student to student) involvement Use
such resources as the buddy system, peer tutoring and aides

Ensure that investigative activities are well structured, recognizing the organizational
problems and language deficiencies that some students ms, have Provide students with
direction when gathering data for investigation Afer the data has been gathered, leading
guestions may be used to guide students in making a reasorzuie Interpretation and evaluation
of the results Encourage students to discuss their rasults with other members of the class
Students should be led to suggest ways of resolving differences in data collected or in the
interpretation of results.

Use a variety of assessment and evaluation strategies While paper-and-pencil tests are an
effective way of evaluating some learning outcomes, their use does not always enable students
to demonstrate gains made Proviue opportunities for students to demonstrate acquired
knowledge and skills in a variety of ways Effective evaluation should draw upon information
gathered through teacher observation, student demonstration and project work Additional
strategies for student evaluation are provided in the section entitled "Evaluation”

Recognize that while most attitudinal problems of the reluctant learner are brought about
through past experiences, which may foster natural apprehension of new or challenging
situations, there are other emotional symptoms and displays that may well be related to
deeper personal or socal problems Personal interviews with students may assist 1n identifying
such instances, and may establish a need for consultation (or referral) with counsellors who
have expertise in dealing with such problems




INSTRUCTIONAL MEDIATION

A great deal of recent research has focused on instructional mediation and “teacher tzik" in the
classroom Instructional mediation is an interactive process whereby teachers refine their
interpretation of tasks to students, as students construct their own interpretations of the tasks and
processes being learned This back and forth exchange stimulates the development of thinking
skills by allowing both sides to contribute to a meaningful learning situation Lectures, or one-
sided explanations, rely on students to be “self-mediating” and to supply their own meaning to
processes Unfortunately, most students are not yet able to do this

Instructional mediation regulates the students’ behaviour in terms of the use of strategies and
heuristics on tasks Emphasis on a strategic view of tasks will encourage students to become
independent in the tasks they perform and the processes they use For example, a strategy for
conducting scientific inquiry will enable more students to perform investigations on their own In
addition, such a strategy enables the student to identify for the teacher at what point they need
assistance, «f they are unable to completely solve the problem.

A further use of mediatior is in developing the students’ feeling of competency Students need to
see themselves as competent and able to do things Students who feel competent, and who
recognize their effort as being effective in learning, are more likely to be persistent in attempting
new tasks that are difficult On the other hand, students who require frequent praise for their
effort come to have imited performance goals and are hesitant to engage i1n any task at which
they cannot quickly become successful Teachers can encouraqge students to extend their learning
goals by focusing mediation on the role of effort and strategy .n achieving success, rather than
solely on praising positive performance

In creating a classroom environment that will stimulate strategic behaviour and thinking skill, the
teacher should.

point out, but not correct errors

encourage students to correct their own errors

pause and clarify, but notinterrupt

demand constant vocalization of student thought processes that are used, and model these for
students

® encourage persistence

The med:iation process can also be enhanced through the use of appropriate "questioning
techniques” and the "modelling" of complete processes and thought patterns These instructional
methods are described in the paragraphs that follow

QUESTIONING TECHNIQUES

Questioning techniques should include the use of chains of questions that lead students to discover
their own answers Question chains should begin with focus questionssuct. as

What are we looking for?

What do we want to explain/investigate?
What do you think might happen if ?
Whydid...?

What should we do first?

What is stopping us? 13
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Once students have focused on the significant pieces of information, questioning is expanded to
include:

® Whatis my next step?

How will | do that?

What is the relationship between. and ..?
How are...and...related?

Whydid .. happen after ..?

What is the likelihood that .. ?

What do you notice about . ?

Students should be encouraged to evaluate the thought processes used in completing individual
tasks and the problem-solving process Questions asked may include:

How did you know that . ?

What does the dataindicate?

What caused . tohappen?

Howdoes. .. applyto .?

How could you explain .. inanother way?

How might you use these results?

How could we make our work easier another time?
What should we tell others?

Questions that probe and prompt students to process information, rather than fixate at the simple
recall level, will make students aware that they are expected to be actively involved in thinking
processes. When >tudents experience success with investigation through use of the teacher’s
questioning chain, wney will discover the importance of the thought processes used, and be
encouraged to develop personal strategies that direct their efforts in related tasks.

MODELLING

Modelling, as opposed to demonstrating, involves “talking through" a complete process in order
to expose thinking processes to the student While in a demonstration everything turns out as it
should, modelling should include false starts, trouble spots, and errors Modelling requires
teachers to express their thinking processes out loud so that students can see not only how the
processis done, but also how difficulties and ambiguities are addressed

While teachers often model when explaining processes and problems, knowledge and awareness
of the vaiue of modelling can serve to sharpen this process. Asking students where they might
begin to solve a problem makes a good starting point. if the reply s "I don't know", an area of
difficulty is determined The mini-processes of “identifying the problem" and "proposing ideas”
might then be modelled for students




SAFETY IN SCIENCE

The development of positive student attitudes toward safety is critical in the science program. An
awareness of safety should be developed through a common sense approach. Students should
recognize that accidents can be avoided through advance planning and an awareness of
hazardous situations.

When conducting experiments and investigations, students should be expected to:

follow directions exactly as given

understand the import of what they are doing
maintain order and neatness in arranging equipment
use prior knowledge in making judgments

ask for advice when in doubt.

No laboratory work should be expected of students if they are not fully aware of possible hazards
anc! preventative measures.

Students should also be encouraged to transfer the safety knowledge and attitudes developed in

school to potentially dangerous situations they may encounter at home, at work and in the
community.

RESPONSIBILITIES OF THE TEACHER

The most effective method of teaching safety 1s by example The procedures and attitudes
consistently displayed by the teacher influence students more than actualiy teaching a unit on
safety. The teacher should be conscious of the example being set, and encourage development of
the following habits and attitudes:

careful observation and alertness at all times
constant application of safety techniques
constructive criticism of experimental procedures

planning of procedures and advance identification of the safety responsibilities associated with
these procedures.

Teachers must provide adequate supervision of students at all times, and emphasize accident
nrevention ~tudents must be alerted (o situations they may create that are unsafe or hazardous

RESPONSIBILITIES OF THE STUDENT

At the beginning of the course, students should be alerted to general safety precautions and safety
procedures Specific hazards and precautions related to the use of equipment and chemicals
should be discussed as the materials are used Students must plan their laboratory investigations
and procedures in ways that will minimize the possibility of accidents All accidents and
unexpected events that occur should be reported and discussed with the teacher.

It is advised that a Student Safety Contract be issued early in the school year, after students have
been alerted to general safety precautions and procedures Use of a safety contract will increase

the students’ awareness of personal responsibilities in the safety of self and others A sample
student safety contract is provided in the Teacher Resource Manual.

1
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SAFETY GUIDELINES

While no set of safety rules can be complete, the statements provided here will give direction in
establishing a set of appropriate safety procedure; for the science program. Teachers must be
familiar with the policies and statements adopted by their employing board. In the absence of
such statements, teachers should be aware of specific hazards that students face in the science
program and take suitable precautions to avoid such hazards.

Never |eave students unsupervised.

Insist upon the use of correct laboratory techniques.

Strictly enforce rules with regard to behaviour.

Avoid any laboratory procedure if there is any doubt as to its safety.

Locate and teach the use of approgriate safety equipment (e.g., eyewash, first aid kit, fire
blanket, fire extinguisher).

Provide medical attenticn immediately if there is any question as to its need.
Insist that students carry out a procedure only after they understand how it is to be done.

Ensure that students are properly dressed (e.g., wearing protective glasses or aprons if
required; no loose clothing or hair that will interfere with equipment and materials).

Provide instruction in appropriate procedures for using possibly hazardous equipment and
supplies such as bunsen burners, alcohol lamps, candles, acids/bases or solvents.

Provide adequate ventilation, working space and suitable equipment for each investigation.
Label all chemicals clearly.

Store potentially dangerous chemi-als and apparatus in a locked and well-organized
storeroom.

Insist on well-planned and organized procedures, and on cleanliness of hands, benches, tables
and equipment.

Do not allow students to use concentrated acids or bases, volatile solvents, sodium, potassium,
phosphorus or hydrogen.

Do not heat anything in glass other than pyrex.

Do not heat test tubes over an open flame.

Use 110 volt electricity only in CSA approved apparatus
Do not force glass tubing through rubber stoppe .

Do not allow activities that involve the extraction or analysis of human tissue or fluid (e g., cell
scrapings, blood samples).

Teachers should be familiar with policy and information provided in Alberta Education’s
monograph Clarification of Statements Prohibiting the Use of Human Body Substances in the
Alberta Science Curriculum, 1988 Due to the potential risk of infection from hepatitis and AIDS, all
activitiesinvolving the extraction and analysis of samples of human fluid or tissue are prohibited in
Alberta schools




THE U5E OF TECHNOLOGY AND THE MEDIA IN SCicNCE CLASS
USING COMPUTER TECHNOLOGY

Due to the present development of microtechnology and the availability of low cost and effective
microcomputers, computer technology is affecting everyone’s life The traditional meaning of the
word “literacy” has taken on a new dimension. To be literate in our changing society, students
need not only the ability to communicate through the written word, but also the skill of
interacting with machine technology (i.e., the hand-held calculator and the microcomputer)

The knowledge, skills and attitudes required to be computer literate will vary according to student

maturation and ability Nevertheless, the science program should provide opportunity for students
to:

® describe the basic operation of a computer
- identify major parts of acomputer
- distinguish between hardware and software
- recognize that computers get their instructions from a program written by a person

® use acomputer
- use a prepared program on a computer
- show respect and responsibility for hardware/software.

Students can apply their computer skills in science by working independently with computer
programs that provide for drill and practice, simulation, problem-solving experience and
computer-assisted instruction. Selection of such programs should be determined by their value in
contributing to the knowledge, skill and process objectives of the course. Experiences of this kind
will enable students to gain first-hand knowledge of how one interacts with a computer, while at
the same time develop an understanding of the versatility and limitations of com puters

USING THE MEDIA

Media materials should be selected after considering student needs and program objectives
Materials that might be used to supplement instruction include:

® newspapers and periodicals
® television and video recordings
® filmsand filmstrips

Media materials must be carefully previewed for accuracy, validity and level of maturity. Only
those materials relevant to student experience and need should be selected for use




ERIC

Aruitoxt provided by Eic:

The following strategies are useful in planning effective learning activities that involve the use of
audio-visual matenal.

® The material need not be shown in its entirety Selected portions may more effectively meet
student needs

® Consider viewing the matertal without audio accompaniment, or with only teacher
accompantment

® Provide students with a prepared question sheet for use while the matenal 1s being viewed
Thiswill focus attention on relevant aspects of the topic/issue being investigated

® Materials may be viewed more than once. They might be initially viewed in an uninterrupted
manner, and then a second time for note-taking or answering questions

® Plan specific follow-up activities to ensure that students have understood key concepts and
ideas related to the investigauon

Suggestions on how the media might be used in facilitating specific learning outcomes within each
theme of the science program are provided in the Teacher Resource Manual
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EVALUATION

Evaluation should be an ongoing part of the teaching and learning process, providing feedback to
the student, the teacher, and the parent Major functions served by the process of evaluation
include:

® provision of feedback to the student relative to success in the learning process Students often
have difficulty in monitoring and regulating their learning behaviours, and require a great
deal of external feedback as to their progress Feedback and encouragement must be provided
on aregular basis

® provision of information to the teacher concerning the appropriateness of learning goals and
objectives, and the effectiveness of learning strategies and materials used. Such information
enables the teacher to modify the program as required with respect to pacing, learning
resources, teaching methods or objectives

® provision of information to the parent regarding the student's progress. Where possible,
reports to parents should be interpreted through an interview or letter so that the implications
of the evaluation are understood.

Evaluation should se.ve diagnostic purposes in identifying student strengths and weaknesses, as
well as summative nzeds in measuring overa!l growth Because evaluation is an integral part of all
aspects of tne instructional process, information used in evaluation of the student should be
gathered from avariety ot sources by using a variety of methods The evaluation process in science
must consist of more than paper-and-pencil tests. While such tests may be an effective way of
evaluating some learning outcomes, the evaluation program should include, to some degree, the
use of all of the following sources of information:

both formal and informal observation of student attitudes and performance
oral and written presentations describing the outcomes of investigation
personal interviews with students

project work

feedback from parents

teacher rating scales/checklists/anecdotal records

self-rating/self-marking

peer marking

written achievement tests on specific learning objectives or on topics investigated
practical tests onlaboratory procedures

records of previous achievement

suitable standardized exams.

STRATEGIES FOR EFFECT!VE EVALUATION

Evaluation has been the process by which some students have in the past been identified as
“failures” These students will go to extreme measures to avoid being “tested" again Absence
from exams, feigning an "I don’t care" attitude, or not giving their best effort so that anticipated
failure can be explained with "I didn‘t try", are all common behaviours Although evaluation is a
fact of daily life and necessary to the program, effort must be made to provide variation in the
procedures used so as to draw upon students’ strengths and provide for their success in the
evaluation process

The strategies that follow are intended to serve as guidelines to the teacher in developing a system
of evaluation that will improve both student learning and the quality of the science program
offered to students.

® Provide frequent opportunities for students to "demonstrate” their understanding of concepts
and skills through discussion, project work and grapp activities
Y
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Q ® "Observation” of the student in small group situations often provides insights as to the
student’s:

- level of independence with the work
- ability to use the strategies of inquiry/problem solving/decision making
- understanding and ability to apply concepts and skills to new situations

® Evaluation should emphasize the "synthesis" of a variety of knowledge and process objectives
rather than recall or recognition of isolated facts Provide students with informal situations in
which they can demonstrate their application of knowledge, process skills and problem-solving
strategies in ssmple investigations.

® Personal interviews can be structured to provide feedback to both student and teacher relative
to various aspects of the science program In addition to providing feedback and
encouragement to the student, such interviews: .y also provide direction to the teacher in the
selection/modification of teaching sirategies.

® Overdependence on paper-and-pencil techniques for evaluation often does not permit the
student with learning difficulties to do well. When planning formal evalua* 9n procedures,
caution should be exercised with regard to the overuse of:

- muitiple choice exams
- difficult wording and vocabulary
- simple recall of information without understanding and application.

® Provision of taped versions of tests for the weak reader 1s often a useful strategy Some

. students may also benefit if allowed to explain answers on tape, or to another trustworthy
individual

¢ Provide encouragement by asking questions and making statements that will prompt students
to evaluate theirownwork and learning Some examples might include-

- "Youdid a good job of _(be specific)

- "What steps did you find most difficult?"
- "What made it difficult?"

- "How could you improve your work in this question?”

Such techniques will encourage students to be less “reward dependent” and more responsible
for their own learr.ng

® Provide opportunity “or the use of self and peer evaluation techniques

¢ When planning formal evaluation, students should be given plenty of advance notice and a
study guide to highlight the areas that need to be reviewed Students rarely do their best
when caught off guard by a "surprise quiz"

® Students with learning difficulties often do nct do their best under time pressure Provide
plenty of time for students to complete their work

The Teacher Resource Manual contains additional guides and checklists for evaluating student
performance and growth in science




SCOPE AND SEQUENCC

The scope and sequence chart provided on the following pages identifies the concepts, processes,
skills and attitudes of science that are developmentally addressed throughout Grade 8 and

Grade 9. Inrecognizing that students differ in the rate at which they learn, the chart is intended to
assist teachersin:

assessing present levels of student performance
diagnosing particular areas of deficiency
sequencing instruction in a manner that will suitindividual needs and growth patterns

In using the scope and sequence, it should be noted that.

process, skill and attitude are dr elopmental through Grades 8 and 9 (i e , the spiral approach)
Students will reinforce and extend the processes, skills and attitudes developed in Grade 8
th-ough more sophisticated and complex applications at the Grade 9 level (The Teacher
Resource Manual provides for the developient of processes, skills and attitudes in Grades 8
and 9 through themes of increasing maturity and complexity )

concepts developed at the Grade 8 level are in most cases discrete from concepts developed at
the Grade 9 level Effort has been made to apportion concepts throughout Grade 8 and Grade
9 on the basis of their cognitive demand

the concepts, processes, skills and attitudes are interdependent and 2re not meant to be
developed in isolation Although some content may be mastered more effectively through
discrete instruction, this approach is not advocated as a primary focus of instruction. The

thematic structure permi.: a holistic view of instruction through the linking of strategies and
skills.

Teachers may also wish to examine a scope ant sequence chart for the high school scier ce program
(Science 16 and 26) An understanding of the developmental progression of concepts, process and

skill occurring beyond Grade 9 will facilitate articulation between the junior high and high school
science programs




‘ GRADE 8 GTFADE9

Demonstrates an understanding of the Demonstrates an understanding of the
nature of science. Recognizes that: nature of science inincreasingly abstract
® science s adisciplined way to develop settings

explanations for the events and objects
E of the natural world
® science s comprised not only of an

accumulated body of knowledge, but ———-
also of the processes by which that
knowledge is developed
o scientific knowledge is based on
observation ard experimentation
scientific knowledge is not certain, but,
rather, it1s based on theory which is
subject to revision as additional
evidence accumulates.

I o

m>OXC - P>
®

Displays attitudes appropriate to the Displays attitudes appropriate to the
process of scientific inquiry: process of scientific inquiry 1n an

o CO{:’CG"\ for accuracy and supporting increasingly consistent manner.
eviderice

® honesty and completeness in
reporting/evaluating evidence -

® open-mindedness in considering
alternative ideas/interpretations

® critical mindedness in evaluatinig
inferences/conclusions.

— O

Uses appropriate strategies and skills to Uses appropriate strategies and skills to
concuct scientificinquiry: conduct scientific inquiry in increasingly
¢ formulates questions complex situations
- recognizes patterns/discrepant events
- formulates relevant questions about
relationships
® defines problems
- 1dentifies factorsrelevant to a
problem S a——-
- definesthe problem in a form
suitable for .vestigation
® proposesideas
- generatesideas about possible
relationships
- makes predictions based on
observations/existing data
- formulates hypothesesto explain
existing data
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GRADE 8

GRADE9
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(cont’'d)

signs experiments

plans appropriate procedures for
testing predictions/hypotheses
identifies kinds of observations/
measurements that might be used
identifies and controls variables
selects appropriate materials/
apparatus

thers data

makes observations through direct
use of the senses

uses specialized observation tools
uses appropriate measuring
tools/units/ procedures

makes estimates

records data that has been gathered
accurately

prepares drawings of objects/
materials investigated

® processes data

organizes data by comparing/
ordering/classifying/calculating
identifies qualitative as well as
quantitative differences
summarizes/displays data using
simple charts and graphs
identifies patterns/trends

® interprets data

infers relationships

identifies cause and effect

generates appropriate explanations
based on data that has been gathered
creates models/analogies to explain
ideas

evaluates hypotheses in light of data
gathered

applies discovered knowledge

® evaluates the process

assesses procedures/thought
processes used

considers adequacy of data in
supporting inferences made

® identifies further investigation

seeks further evidence
formulates additional questions
define> new problems

Uses appropriate strategies and skills to
conductscientificinquiryinincrza  igly
complex situations
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GRADE 8

GRADE 9

Demonstrates an understanding of the

relationship between science and

technology. Recognizes:

® that technology is concerned with the
solution of practical problems

® basicscientific principles associated with
the operation of familiar technologies

® that science can be used to advance
technology and that technology can be
used to advance science

® various technologies as they are used in
practical situations.

Demonstrates an understanding of the
relationship between science and
technology in increasingly abstract
settings.

—— -

Displays attitudes appropriate to the

process of solving technological problems:

® confidence in personal ability to solve
practical problems

® initiative and perseverance

® respect for alternative strategies that
might be used in solving problems

® appreciates efficiency and design in
technological systems

Displays attitudes appropriate to the
process of solving technological problems
in an increasingly consistent manner

————-

Uses appropriate strategies and skills to
solve technological problems:
® understands the problem
- asks questions
- identifies refationships
- proposes ideas
¢ develops and carries out a plan
- generates/selects alternatives
- builds the product/c :sign
- tests and troubleshoots the
product/design
® reviews and .ppiies the results of
problem so!ving
- evaluates the process used to solve
the problem
- evaluates the product in te-ms of
effectiveness and efficiency

Uses appropriate strategies and skills to
solve technological problems in
increasingly complex situations
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GRADE 8

GRADE9

Demonstrates an understanding of the role

of science and technology insociety.

Recognizes:

® theimpact of science end technology on
lifestyle, occupational choice,
environment and welfare

® how personal and societal
needs/attitudes influence science and
technology

® that often the products of science and
technology are accepted and used by
society before the full extent of benefits
and problems resulting from their use
can be fully known

® the need for "trade-offs" in order to
find workable solutions to problems
involving science and tezhnology in
society

® appropriate strategies for making
responsible decisions about the use of
science and technology insociety

Demonstrates an understanding of the roie
of science and technoloygy in increasingly
abstract settings

Displays attitudes appropriate to the

process of making responsible decisions in

society:

® appreciation of the beauty and
complexity of living things

® awareness of the interdependence of
life forms

® awareness of the need for resource
conservation

® respect for the perspectives and
viewpoints of others

Displays attitudes appropriate to the
process of making responsibir. decisionsin
anincreasingly consistent manner

———————-

Uses appropriate strategies and skills to
make responsible decisions about the use
of science and technology in society:
® understands the problem
- identifies the problem
- interprets relationships
- proposes ideas and alternatives
® develops and carries out a plan
- researches factual information
- researchesdifferent perspectives
- reflects and decides
- mak~as decisions and takes action
® reviews and applies results
~ evaluates the decision-making
process
- evaluates the long-term/short-term
effects of decisions made and actions
taken.

Uses appropriate strategie< and skills to
make responsible decisions inincreasingly
complex situations.

- ‘
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GRADE 8

GRADE 9

INTERACTING WITH OUR ENVIRONMENT

Recognizes that living things in.~ract with
other living and non-living parts of the
environment.

Identifies interactions that occur among
living organisms in the local environment:
e plantand plant

® plant and animal

® animal and animal.

Describes the effect of non-living parts of
the local environment on living organisms:
¢ |ight

® soil

® water

® temperature.

Recognizes the sun as the original source
of all energy in the environment.

Describes the flow of energy in living
things:

® food chains

¢ foodwebs.

Recognizes the delicate balance that exists
among living and non-living factors
presentin the environment

Recognizes the ways in which human

practices have affected:

® nhabitants of the local environment

® balance amongliving and non-living
factorsin the environment.

Recognizes that individuals and society
have the ability to protect and improve
balance among living and non-living
factors in their environment

MONITORING THE LOCAL ENVIRONMENT

Identifies major forms of pollution in the
local environment

® air pollution

& water pollution

® 5ol pollution

® noise pollution

Describes local situations where human
activity has altered living and non-living
elements ,f the environment:
development of a local resource
disposal of solid wastes/sewage
land-use practices

use of biocides

population growth.

Describes ways in which local use of natural
resources has upset ecological balance and
threatens environmental quality

Recognizes how the use of certain
technologies has created/intensified local
environmental problems.

Recognizes the value of biodegradable
materials in reducing the impact of the
productswe use onthe environment.

Recognizes that individuals and society
have the ability to monitor and manage
their use of resources and environment.
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GRADE 8

GRADE9

WORKING WITH SOLUTIONS

Recognizes the properties of familiar
household solutions and mixtures.

Distinguishes between solutions and non-
solutions.

Gives familiar examples of solutions that
are composed of:

® solid and gas

® gasand liquid

® hquid and liquid

® solid and solid

® gasand gas.

Demonstrates an understanding of
techniques used to:

® separate mixtures

® recover solutes from a solution.

Distinguishes between the properties/us ;
of household solutions that:

® are water-based

® containsolverts other than water

Identifies factors/conditions that affect the
solubility of matenals:

® temperature

® choice of solvent.

Identifies factors/conditions that affect
speed of dissolving:

® temperature

® particlesize

® mechanical movement.

Distinguishes between diluted,
concentrated and saturated solutions

Describes the effect of the strength of a
solution on its freezing/boiling point

Demonstrates crystal formation through
the use of super-saturated solutions

USING CHEMICAL PRODUCTS

Recognizes chemical and physical
properties of famihar household
substances

Identifies/distinguishes between chemical
and physical change in household
substances

Recognizes that chemical substances react
according to predictable patterns.

Demonstrates an understa..ding of acid

and base substances used in the home:

® natural properties of acids/bases

® reactions of acids/bases with other
household substances

® their usefulness and potential dangers.

Identifies fartors that affect the reaction
rates of chemical productsused in the
home:

o temperature

® concentration

® surfacearea

Describes the nature of chemical changes
that occur through oxidation:

® burning

® corrosion

Recognizes the usefulness, as well as the
potential dangers of chemical
substances/reactions used in the home.

Demonstrates an understanding of safe
procedures for handling and storing
potentially dangerous chemical products

lasd
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GRADE 8

GRADE9

USING ENERGY AND MACHINES

Explains the relationship between force,
motion, work and energy inreal lite
situations.

Recognizes how the forces of gravity and
friction affect work that i1s accomplished

Demonstrates, through the use of simple
labour saving devices, how simple
machines help us to do work:

® transfer of energy

® increase/decrzase in speed

® changeindirection of force

® increase/decrease in force.

Recognizes how combinations of simple
machines are used in familiar mechanical
systems and technologies to change
direction/speed/magnitude of force

Identifies major sources/forms of energy
used to power mechanical systems:

® chemical

® mechanical

® heat

® electrical

Recognizes that machines transfer energy
from one form to another in doing work,
and that useful energy is often lost in the
form of heat.

Describes energy:
® flow/transformation/efficiency in
familiar mechanicai systems

Distinguishes between renewable and
non-renewable sources of energy

Recogrizes the rapid rate at which non-
renewable sources of energy are being
used by society, and the need to conserve
these sources of energy

ELECTRICAL SYSTEMS IN THE HOME

Demonstrates an understanding of the
basic principles of static electricity anc
magnetism

Describes the interrelationship between
magnetism and an electric current

Gives examples of electrical circuits,
identifying:

® the source of electricity

® the conducting path

® energy users along the path.

Recognizes methods of producing
electrical energy for home consumption.
® generators

® chemical action

Describes basic principles of electrical

resistance, and applies knowledge in.

® selecting anpropriate conductors

® recognizir  how electrical technologies
produce liyht and heat

Demonstrates, through sketches/assembly’
construction, an understanding of basic
household circuitry.

® series and parallel circuits

conductors and insulators

switches

short circuits

safety features.

Relates principles of magnetism and
electricity to the operation of famihar
electrical technologies used 11 the home

Illustrates energy flow/transformation in
familiar electrical technologies

Recognizes hazards inherent in the use of

electriaity:

® (dentifies potentially dangerous
situations

® predicts possible consequences of unsafe
habits/routines

Monitors personal consumption of
electrical energy in the home, recognizing
strategies that will ensure its efficient use
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GRADE 8

GRADE 9

GROWING PLANTS

Recognizes the importance of plants as
basic producers of food.

Describes how energy for all hving thingsis
provided through the process of
photosynthesis.

Identifies general characteristics and
specializations in the structure of vascular
plants:

® |eaf

® stem

® root

e flower.

Recognizes that hiving plants function as
ihe sum total of their structural systems
and the life processes they perform.

Demonstrates an understanding of the
ways in which plants reproduce in natural
and specialized environments:

® propagation by vegetative reproduction
® flowering and seeds.

Describes how specialized varieties of
plants are developed through programs of
controlled breeding.

Identufies essential natural requirements
for germination and plant growth.

Recognizes how technology may be used
to maximize plant growth:

o fertilization/growth supplements

® aeration/liming

® hydroponics

® pesticides/herbicides.

Identifies symptoms of plant stress that
may be caused by animbalance in essential
growth requirements, or by plant diseases
and pests.

Recognizes biological and chemical
methods of controlling plant diseases and
pests

DIVERSITY IN LIVING THINGS

lllustrates, through example, diversity in
the size, shape and physical structure of
living things present in the immediate
environment.

Identifies adaptive structures/behaviours
of local organisms that enable them to
survive in their environments

Recognizes that diversity in living things
has been caused by the adaptive response
of organisms to their environment.

Recognizes that organisms may become
extinctif there is lack of
diversity/adaptation/specialization.

Explains why features of particular species
change over generations through the
process of natural selection.

Affirms the need to organize living things
by classifying them into groups and sub-
groups according to structural
characteristics.

Displays an understanding of systems used
to classify living organisms:

® Linnaean system of classification

® recent developmentsin classification.

Describes the diverse stages/forms of lifein
the life cycles of organisms common to the
local environment:

& complete metamorphosis

8 |ncomplete metamorphosis

Recognizes how certain species perform
diverse functions through the use of
specialized structures and appendages:
® social insects

® human body

‘1 \P/
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STATEMENT OF CONTENT

An |.0.P. "Scence Profile” has been included for Grade 8 and Grade 9. These profiles provide an
overview of the concepts and skills being addressed throughout each year of the program, and will
assist teachersin:

o diagnosingindividual student needs
® planning for the evaluation of both program delivery and student development

The "Program of Studies/Presentation of Content™ follows each profile. This section describes the
essential concepts, skills and attitudes identified for Grade 8 and Grade 9:

GRADE 8 GRADE 9

e Interacting- ¢h Our Environment ® Monitoring the Local Environment
e Working with Solutions Using Chemical Products

e Using Energy and Machines Electrical Systems in the Home

e GrowingPlants Diversity in Living Things

Prescriptive statements in this section (i.e., the Program of Studies, Column One) have been
shaded.

Learning objectives stated in the Program of Studies/Curriculum Guide (Column One) have been
supported with:

® Related Life Skills (Column Two)
e Related Applications Across the Curriculum (Coluinn Three)
® Suggested Strategies/Activities (Column Four)

The advice and direction offered throughout Columns Two, Three and Four are not prescriptive,
and are offered only as a service to teachers. Column Two, Related Life Skills, establishes an
immediate need or use for each concept/skill being studied, and suggests ways of planning
relevant learning experiences Column Three, Related Applications Across the Curriculum,
provides further suggestions for relating learning in science to the practical arts program and other
academic disciplines. The references provided in this column will facilitate curricular integration by
establishing a base for cooperative planning among other subject areas/teachers in the program
Column Four, Suggested Strateqies/Activities, provides a variety of strategies useful in addressing
developmental characteristics and learning styles of the student.

While the Statement of Content represents the provincial curriculum for the majority of students
within the program, it may be necessary to make local adjustments to the design and
development of this curriculum in order to meet individual needs, abilities and learning styles.




SCIENCE PROFILE, 1.0.P. GRADE 8

THE NATURE OF
01 JSCIENCE

SCIENCE AND
02 [ TECHNOLOGY

SCIENCE AND
03 I TECHNOLOGY IN
SOCIETY

INTERACTING
04 RWITH OUR

ENVIRONMENT

WORKING WITH
05 QSOLUTIONS

ERIC

Aruitoxt provided by Eic:

i

Ny

by
3

n
4
———

Demonstrates an
understanding of the
nature of scence

Displays attitudes
appropriate to the
process of scientific
nquiry

Demonstrates ability to
use scentificinquiry
skills

Conducts scientific
Inquiry, using
appropriate strategies
and skills

1

2

3

a4

necognizes the
relationship between
science and technology

Displays attitudes
appropriate to the
process of solving

technological problems

Demonstrates ability to
use problem-solving
skills

Solves technological
problems, using
appropriate strategies
and skills

1

2

3

a4

Recognizes the rofe of
saence and technology

Displays attitudes
appropriate to the

Demonstrates ability to
use decision-making

Makes decisions about
the use of science/

in society process of making skills ;%‘g‘,’g‘g,‘,’g{é ‘;f,'g?eg,es
responsible decisions and skills
1 2 3 4

Recognizes that fiving
things interact with
fiving/non-living parts
of the environment

Identifies interactions
that occur among hiving
organisms in the local
environment

Describes the effect of
non-living factors in the
local environment on
living organisms

-

Recognizes the sun as
the original source of
allenergy in the
environment

5

6

7

8

Describes the flow of
energy tn L.ving things

Recognizes the delicate
balarce thatexists
among hiving/non-
living YactorS in the
environment

Recognizes how human
ractices have affected
alance within the local

envircnment

Recognizes that
indwiduals and society
have the ability to
improve the
environment

1

3

a4

Recognizes the
properties of familiar

Distinguishes between
solutions and non-

Gives familiar examples
of different types of

Uses appropriate
techniques toseparate

household solutions/ solutions solutions mixtures/recover
mixtures solutes from a solution
5 6 7 8

Distinguishes between
water-based solutions
and those containing
solvents other than
water

identifies factors/
conartions that affect
solubiiity of mater:als

Identifies factors/
conditions that affect
speed of dissolving

Distinguishes between
diluted, concentrated
and saturated
solutions

9

10

Describes the effect of
solution strength on
freez:ng/kboiling point

Demonstrates crystal
formation through the
use of super-saturated
solutions




USING ENERGY
06 B AND MACHINES

1

NCE FROFILE, 1.0.P. GRADE 8 (cont’d)

2

3

4

Explains the relation-
ship between
force/motionwork/
ener?y inreal life
situations

Recognizes how the
torces of gravity and
friction affect work

that 1s accomplished

Demonstrates, through
the use of simple
labour saving devices,
how simple machines
help usto do work

Recognizes how
combinations of simple
machines are used in
famihiar mechanical
systems

5

6

7

8

Identifies major
sources/forms of ene.gy
used to power
mechanical systems

Recognizes that
machines transfer
energy in doing work,
and that usefulenergy
1s oftenlost

Describes energy flow/
transformation/
efficiency in famihar
mechanical systems

Distinguishes between
renewable and non-
renewable sources of
energy

9

Recognizes the need
for energy
conservation

1

2

3

4

GROWING
PLAMTS

Recogruzes the
importance of plants as
basic producers of

food

Describes how energy
for all lving things is
provided through
photosynthesis

Identifies general
characteristics/speciali-
zations of vascular
plants

Recognizes that living
plants function as thé
sum total of their
structural systems and
life procecces

5

6

7

8

Recognizes how plants
reproduce 1n both
natural and specialized
environments

Describes how
speaalized vaneties of
lants are developed
hrough prograr.s of

controlled breeding

ldentifies essential
natural requirements
for germination and
plant growth

Recognizes how
technology may be
used to maximize plant
growth

9

10

Identifies symptoms of
plant stress caused by
imbatance in growth
requirementsidisease/
pests

Recognizes biological
and chemical methods
of controlling plant
diseases and pests

Q

ERIC

Aruitoxt provided by Eic:

(\\
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‘ PROGRAM OF STUDIES/PRESENTATION OF CONTENT

SCIENCE (1.0.P. GRADE 8)

INTERACTING WITH OUR ENVIRONMENT

OVERVIEW:

Students will investigate the interactio~ “1at occur among living and non-living elements in their
environment. Activities will include first-hand observation of living things in the immed ate
environment, and should emphasize those relationships and interactions having the greatest
impact on life in the local community Investigations will enable students to recognize:

® thewaysin which people affect the environment
®  thewaysinwhich the environment affects our hves

® theneedto monitor and manage the local environment

’ ATTITUDES:

®  Disylays a positive attitude toward self and the study of sc'ence
- 3ssumesresponsibility for personal conduct
- peorforms investigations and completes assignments both independently and in
cooperation with others
- practises strategies for resolving interpersonal conflict
- shows interest and curiosity through willingness to ask questions/share observations and
ideas/seek answers

®  Appreciates the extent to which people are dependent upon and influenced by their
environment

®  Shows concern for the changes made to the natural environment by technology and society

® Demonstrates commitment, througl discussion and personal action, to protecting and
improving the environment

®  Accepts responsibility for the care of living organisms in both natural and artificial
environments.

®  Values the use of scientific knowledge in maxing decisions that affect the health of our
environment.
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COURSE: SCIENCE (1.0.P. Grade 8)
INTERACTING WITH OUR ENVIRONMENT

LEARNING OBJECT!VES

Related Life Skills

CONCEPTS:

Recognizes that living things interact with other
living and non-living parts of the environment.

identifies interactions that occur among living
organisms in the local environment:

- plantand plant

- plant and animal

- animal and animal,

Describes the effect of non-living parts of the local
environment on living organisms:;

~ light

- soil

- water

- temperature.

Recognizes the sun as the nriginal source of all
energy in the environment.

Describes the flow of energy in living things:
~ food chains
- food webs.

Recognizes the delicate balance that exists among
living and non-living factors present in the
environment.

Recognizes the ways in which human practices

have affec* d:

~ inni  ants of the local environment

- ba' .nce amongliving and non-living factorsin
the environment.

Recognizes that individuals and society have the
ability to protect and improve balance among
living and non-living factors in their environment.

Recognizes factors that have caused
changes in local populations of living
things:

® factors that have caused some species
to decrease in number to the degree
that the species has become
“endangered"” or “extinct"

® other factors that have caused
populations of certain spelies to
increase to the degree that the species
has become over-abundant and is a
"pest".

Recognizes the effect of seasonal and
other sudden changes on plants and
animalsin the local area:

o fires
® floods
® drought.

Recognizes food chains/food webs that
exist among wild and domestic organisms
in the local area.

® plant->mouse -»hawk
® plant->cow->human.

Recognizes the effect of predator
extermination programs (e g, control of
coyotes/wolves) on other wildlife
populations

Identifies local activities/practices that
affect interaction and balance amono
living and non-living parts of the
environment:

use of pesticiaes

hunting

pollution and waste disposal
urban development

ldentifies prohlems associated with
parasitic relationships present in the local
environment.

the tapeworm and humans

the trichina worm and pigs

rust disease and wheat

the spruce budworm and spruce tree




Related Applications
Across the Curriculum

Suggested Strateqgies/Activities

ERIC

Aruitoxt provided by Eic:

Social Studies

Uses knowledge and awareness gained from
current affairs in identifying ecological
problenis and environmental issues of
immediate and current oncern.

Uses a decision-making process to identify
personal and societal actions that can be taken
to manage resources/environment in a
responsib.. way

Recognizes the effects of climate and physical
featureson.

® resources
® populations
® culture

Realizes the dependency of humans on their
environment.

Compares the living and non-living
components of the local environment to a
community 1n Mexico/Brazil

Practical Arts

Practises agpropriate sanitation procedures
for personal and public hygiene

Appreciates the short-term and long-term
effects of improper sanitation procedures on
others and the environment.

Recngnizes the effe.t of seasons and climate
on:

® avallability of fruits, vegetables and other
foods

® clothing selection and customs of dress

® heating and cooling systems used in the
home, school and workplace

® types of technology used (e g, lawn
mowers, snowblowers, in-car warmers)

® the condition of natural and man-made
building materials (e g, wood, metal,
stone, plastic)

Manages work area, following procedures
that ensure waste materials are progerly
contained, stored and appropriately recycled

in developir.j thematic content, emphasis should be

placed on ecological relationships in the local

environment that relate most directly to the student.

Assist students to develop the reqmred knowledge

base by providing a .ariety of "'nput™ activities:
films/videos/computer software

O field trips into the local environment

® guest speakers from local “"environmentalist”
groups

e research (newspapers, magazines, booklets/
pamplilets available from vancus environmental
agencies).

Encourage students to assimilate, organize and
summarize |nformat|on they gather by drawing “idea
diagrams” and "semantic webs" (see Teacher
Resource Manual) Prompt students to recall ideas
through brainstorming activities and by asking
appropriate chains of questions.

® Whatmighthappenif. ?

® Howdoes .applyto. ?

Many activities will require the student to make
accurate observations The attribute guides provided
in the Tes her Resource Manual a 2 intended to
enhance student skills in making and describing
observations Students should gain experience in
recording their . .ervations through a variety of
methods.

® by collecting

through counts/tallies

through lists/tables/charts

through the written word

through sketches/diagrams

by taking pho ographs/tape recordings

Encourage students to identify issues ard probler-+
associated with their personal use of environment
and resources, and to use the decision-ma%ing model|
in considering related factors and alternative courses
of action

UNDERSTANDING THE

PROBLEM

e Identifiesthe
problem/issue

® Proposes deasand

alternatives

REVIEWING AND APPLYING
RESULTS:
® CEvaluate actions/

DEVEL! "ING ANO
CARRYING OUT APLAN.
Gathers related

decisions information
® (onsiders other & Makes deusions/takes
alternatives action

"'”t
* -

1)
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COURSE: SCIENCE (1.0.P. Grade 8)
INTERACTING WITH OUR ENVIRONMENT

LEARNING OBJECTIVES

Related Life Skills

SKILLS:

Identifies ccommon plants and animals found in
the local environment.

Uses appropriate inquiry skills in monitoring the
effect of abiotic (non-living) factors on local
plants/animals (e.g., light, soil, water,
temperature):

- designs experiments

- gathers and processes data

- interprets data

- applies findings to local situation.

Gathers, processes and interprets information

related to the irterdependence and relatedness

of living organisms in the local environment:

- observes the distribution patterns of plants
and animals

- observes and infers animal activities that
indicate dependencies for food or protection

- observes anu infers examples of
commensalism/mutualism/parasitism.

Gathere, processes and interprets information

related to energy flow in the local environment:

- observesand infers food chain relationships

- classifies familiar animals as
producers/consumers/decomposers

- constructs diagrams/models of food
chains/food webs.

Performs a plant and animal census within a given

plot in the local community, observing and

inferring:

- distribution of plants/animals in relation to
abiotic factors

- interrelationships that exist among plant and
animal inhasitants.

Uses decision-making skills in analyzing a local

environmental issue:

- identifies a problem/issue related to use of the
environment

- gathers information related to the issue
through observation/interview/research

- evaluates information gathered (i.e,
identifies cause and effect, predicts the effects
of alternative responses to the issue)

- chooses actions/makes decisions that minimize
environmental impact

- anticipates jong-term consequences of actions
taken.

Recognizes the wide range of waste
materals produced in the local community,
and the detrimental effect that these
wastes have on living and non-living
segments of the environment:

® pollutants of local waters
® airpollutants
9 soil pollutants

Recognizes the value of biodegradable
products in protecting th. environment.

Accepts personal responsibilitiesin:

® controlling the production of waste
matenals

® using appropriate methods for
disposing of waste materials

Recognizes that there are often long-term
burdens associated with the use of modern
technologies:

+ use of herbicides and pesticides on
crops
® use of fossil fuels for energy

Recognizes global factors that are
threatening the health of our
environment.

® aqud an

® radioacti e fallout

® destruction of the ozone layer

® greenhouse effect

Follows local policies and controls designed
to proteci the environment

e fishingand hunting regulations
e waste controls
® noise controls

Recognizes ways 1n which the individual
can initiate/support social action intended
to improve the guality of the environment




Related Applications
Across the Curriculum

Suqgqgested Strateqgies/Activities

Language Arts

Uses skills of "reporting/making notes" when
gathering, recording and organizing
information related to environmental
investigations:

e selects suitable sources for gathering
information

makes lists

outlines

summarizes

synthesizes notes

reports

Uses skills of "discussing” when evaluating
and applying the findings of investigation to
personal situation:

differentiates between fact and fiction
forms personal opinion

permits/respects opinions of others
recognizes that an issue can have two sides
asserts personal opinion

shares information

Uses the "mechanics of language” in
recording information gathered and in
communicating results

Applies “semantic web configurations” and/or
"mind mapping strategies” in organizing
concepts, understanding relationships, and
recording main ideas and supporting detail

Mathematics

Uses skills of "data interpretation and display”
when gathering, recordina and organizing
information related to the environment:

¢ gathers and records data using tally sheets
and frequency tables

¢ reads and interprets information provided
in list/table/chart/graph form

¢ organizes and displays data gathered In
table/chart form

Emphasize the use of critical thinking skills Students
need to be encouraged to consider all factors and
viewpoir.s related to a given issue, and to justify the
conclusions drawn and the personal action plans
adopted A variety of strategies that wni guide
students through the process of analysis and cnitical
thought have been provided in the Teacher Resource
Manual:

PMI (Plus-Minus-Interesting)

CAF (Consider All Factors)

0PV (Other People’s Views)

Cand S {Consequences and Sequels)

Many opportunities exist for the integration of
thematic activities with social studies (current
atfairs), language arts (skills 1n research, reporting
and discussing) and mathematics (data
interpretation and display, measurement) Teachers
are encouraged to pu sue such an approach in their
inst  ~tional planning

Community Partnership(s).

Student investigation and research should include
extensive contact with the local community and
environment The following activities offer
opportunity for students to learn througn direct
observation and interview within the local
community

¢ Invite a wildlife officer, agriculturalist or forestry
official to speak to students about cyclic
phenomena in wildlife, the effects of a forest fire,
orscme similar topic

® Interview a long-time local resident who can
aescribe ways 1n which the local environment has
changed during the last 20-50 years

e Observe land erosion by taking a field trip to an
eroded area or an erosion prevention project

® Interview local officials responsible for water
quality/disposal of wastes

® Visit local facilities used for water chlorination/
sewage treatment/waste disposal

¢ Invite local aldermen, councillors or MLA'S to
discuss current policy and debate relating to
pollution and environmental quality




SCIENCF (1.0.P. GRADE 8)

WORKING WITH SOLUTIONS

OVERVIEW:

By carrying out a series of controlled experiments, students will investigate the properties and uses
of solutions and substances found in their homes Activities must emphasize the study of those
household and persona! care substances already familiar to students through frequent use in real
life situations. Students will develop a strategy and respect for the safe handling of laboratory
equipment and supplies, and should become aware of appropriate procedures for handling
potentially dangerous materials that they may encounter in real life situations

ATTITUDES:

° Disp!ays a positive attitude toward self and the study of science

assumes responsibility for personal conduct

performs investigations and completes assignments independently and in cooperaticn
with others

practises strategies for resclving interpersonal conflict

shows interest and curiosity through willingness to ask questions/share observations and
ideas/seek answers.

®  Appreciates the extent to which solutions are a part >f both natural and manufactured
products, and hew science and technolony have contritzuted to the development of a variety
of household products that we use each ¢ .y

®  Realizes the usefulness of scientific inquiry skills in gathering information and explaining
natural phenomena

® Displays an attitude of personal safety, and concern for the safety of fellow students when
handling hazardous equipment and supp!i=s in the laboratory.

®  Appreciates the potential dangers of hazardous chemical substances found at home and
elsewhere inthe community




COURSE: SCIENCE (1.0.P. Grade 8)
WORKING WITH SOLUTIONS

LEARNING OBJECTIVES

Related Life Skills

CONCEPYS:

Recognizes the properties of familiar household
solutions and mixtures.

Distinguishes between solutions and non-
solutions.

Gives familiar examples of solutions that are
composed of:

- solid and gas

- gasand liquid

- liquid and liquid

- solid and solid

- gasand gas.

Demonstrates ai: understanding of techniques
used to:

- separate mixtures

- recover solutes from a solution

D :nguishes between the properties/uses of
household solutions that:

- are water-based

- contain solvents other than water.

Identifies factors/conditions that affect the
solubility of materials:

- temperature

- choice of solvent.

Idenufies factors/conditions that affect speed of
dissolving:

- temperature

- particle size

- mechanical movement

Distinguishes between diluted, concentrated and
saturated solutions.

Describes the effect of the strength of a solution
on its freezing/beiling point.

Demonstrates crystal formation through the use
of super-saturated solutions.

Recognizes solutions frequently
encountered each day in the home:

® vinegar (acetic acid and water)
® antifreez~ (ethylene glycol and water)

¢ fruit juice (water and fruit
concentrate)

e carbonated soft drinks (carbon dioxide
and water)

¢ tincture of iodine (1odine and alcohol)
¢ perfumen the air

Recognizes real life situations in which
solutions are used to accomplish a
£ ficular task:

® using baking soda and water to settle
an upsetstomach

® using varsol to remove paint from the
hands

® using alcohe! to de-ice a lock

® using cle- 1 fluid to remove grease
fromclo .y

Applies knowledge of the properties of
mixtures/solutions in performing routine
activities around the home

preparing juices

mixing c~oking and baking ingredients
mixing ¢ .ints

mixing herbicides/insecticides

using household ¢leaning products
using personal hygiene products

Recognizes and use< techniques that
increase/hasten solubility 1n practical
situations:

¢ dissolving sugar
® preparing refresmer.ts sold n crystai
form

Recognizes the effect of a solution’s
concentration on its freezing and botling
points  Applies this knowledge (n
understanding the:

® use of antifreeze

® use of salt on sidewalks and highways
in the winter

® use of salt in raising cooking
temperatures

¢ useof oilsin cooking.




Related Applications
Across the Curriculum

Suggested Strategies/Activities

Social Studies

Investigates how concepts related to solutions
and mixtures are used in the processing of
primary resources (e.g , processing of crude oil
and sour gas).

Uses knowlecge and awareness gained from
current affai: 1n 1dentifying current health or
safety concerns related to the use of particular
solutions or mixtures sold in the marketplace

Practical Arts

Recognizes mixtures and solutions frequeatly
found in the home, the school and the
workplace:

cleaning fluids
lubricating fluids
recpe ingredients
beverages

child care products.

Uses a variety of mixtures and solutions:

® sanitizes tools, equipment and the work
area

® lubricates moving parts of tools and
equipment

® cooks, bakesand prepares beverages

® maintains personal hygiene through the
use of soaps and shampoos

® develops negatives and prints

® cleans minor injuries by gently wiping with
a germicide, disinfectant or antiseptic

Uses knowledge of safe handling and storage
procedures when using hazardous solutions
and mixtures in the workplace. (Cooperative
conferencing will facilitate identification of
mixtures and solutions frequently used by
students in the practical arts program. The
properties and appropriate uses of these
solutions/mixtures might then be investigated
In science class )

Recognizes “hazardous product” symbols and
“safety” symbols appropriate to the work
area

Emphasue active inquiry and involvement in the

earmng process by encouraging students to.
observe, think about and discuss the
solutions/mixtures encountered each day in real
life activities

® obse;ve and attempt to explain unusual
reactions/discrepant events in which the materials
used behave in unexpected ways

® engage in dialogue and debate so they may
become aware of other explanations and ways of
thinking about phenomena observed

Assist students to prepare for what they will learn,
and to organize and inteqrate new concepts/
relationships by using advance organizers and
conceptual overviews that are provided in the
Teacher Resource Manual:

® semantic webs

® skeletal outlines

® conceptcircles.

Develop inquiry skilis and learning strategies
appropriate to each stage of the inquiry process
through direct instruction and modelling. By making
students aware of the model being used, they will be
better able to:

® relate specific skills to an overali strategy

® discuss the process being used with their peers

and the teacher
® montor and evaluate their own progress

UNDERSTANDING THE
PROBLEM:
® Questions
® Identifies the problem
DEVELOPING AND

® Proposes deas
CARRYING OUT A PLAN:
® Designs experiments
o~ = 3| ® Gathersdata
® Prncesses data

REVIEWING AND APPLYING
RESULTS:

® |nterpretsdata

® [Evaluatesthe process

e Iidentifies further
investigations

)

“Talk throug!l " an investigation to illustrate how
discrete inquiry skills are used at various points
throughout the mode! Ask probing questions that

will focus atiention on efements of the situation that
might otherwise be overlooked




COURSE: SCIENCE (1.0.P. Grade 8)
WORKING WITH SOLUTIONS

LEARNING OBJECTIVES

Related Life Skills

SKILLS:

Measures mass/capacity/temperature/time, using
units, tcols and procedures that are appropriate
to the task being performed.

Practises safe procedures for handling and storing
laboratory/hou-ehold materials that are
potentially dangerous.

Uses inquiry skills to investigate familiar

household solutions, demonstrating ability to:

- manipulate materials

- observe/measure accurately

- identify and control variables

- hypothesize and infer relationships between
variables

- interpret graphs

- make predictions.

Classifies familiar mixtures as solutions or non-
solutions.

Performs experiments in order to determine:

- factors affecting solubilit

- factors affecting speed of dissolution

- effect of solution strength on freezing/boiling
point.

Prepares solutions in @a manner that demonstrates
an understanding of:

- laboratory procedure

- solubility concepts.

Identifies appropriate methods of separating
parts of a solution.

Demonstrates manipulative skill and an
understanding of laboratory procedure in:

- using filter paper

- recovering asolute by evaporation

- using the distillation process

- orowing crystals.

Uses problem-solving skills in determining
effective techniques for removing undissolved
material/impurities from solutions in practical
situations:

- gathersinformation/proposes alternatives
sejacts an alternative/builds a design
tests/evaluates/applies the design

Recognizes the usefulness of watler as a

solvent for many substances Identifies

other solvents tnat are useful for dissolving

substances that water cannot dissolve:

® turpentine (paint thinner and
remover)

® acetone (nail polish remover)

® gasoline (dissolves engine oil for two-
cycle engine)

® alcohol (de-icer for keyholes)

® cleaning flu:d (dissolves grease)

Recognizes differences in the properties of

"hard water” and "soft water":

] ;J‘ndderstands why water may become
ar

e dentifies problems caused by hard
water

® explains how hard water may be
softened

Identifies special kinds of mixtures and
solutions in the environment that are often
the cause of the pollution.

contaminated ground water

acid rain

ol spills

dust

smog.

Selects/uses appropriate thinners and
cleaners when working with “oil-base™
and "“water-base" paints

Follows safe procedures for using and

storing household products that contain

hazardous solvents:

® nterpretsingredient/direction labels

® dentifies hazardous chemical symbols

® recognizes dangers associated with the
use of hazardous solvents.

Apprecates that water from many natural
sources may be unsuitable for drinking
because of suspended pollutants and other
dissolved materials Recognizes the use of
"filtration” and “distillation” 1n removing
impurities present in water

Recognizes that "distilled water™ ts pure
water that does not contain dissolved
mineral matter and bacteria, and
understands its use in familiar situations

® automobile batteries

® steamirons

® contactlenscleaning



Related Applications
Across the Curriculum

Suggested Strategies/Activities

ERIC
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Language Arts

Recognizes the transferability of inquiry
strategies developed in tanguage arts to
scientific investigations:

® identifying cause and effect

® distinguishing between fact/fiction/
opinion

® drawing conclusions/makinginferences

® making predictions

® summarizing

Uses skills ¢ 7 "giving and following directions”

when planning and performing experiments:

® recogrizesneed for sequence

® discerns when instructions must be
followed exactly

® interpretsverbal and written instructions

® nterprets tables, diagrams, signs and
symbols in order to follow instructions

Uses skills of "asking and answering” when
identifying problems and formutating
questions for investigation:

® probes for further information
® formulates increasingly higher levels of
questions

Mathem-*ics

Writes ratios that describe the composition of
mixtures and solutions Uses ratio and
proportion to determine appropriate
ingredients for mixtures and solutions.

Uses appropriate units/tools/procedures for
estimating and measuring

mass
capacity
time
temperature.

Uses sk...s of "data interpretation and display”
when collecting and processing data obtained
from experimentation:

® tallysheets and frequency tables
® tables/charts/graphs

57

Activities 1n this concept area provide much
opportunity for enhancing interpersonal skitls among
students within the classroom Experiments can be
performed :n group settings through the use of
group pr:blem solving As interactive/
communicative problems become evident, use a
problem-solving approach to generate

® reasons for the difficulty
® strategies to avoid the problem next time

A framework for social problem solving 1s provided in
the Teacher Resource Manual

Emphasize the safe handling of laboratory
equipment and potentially dangerous substances
Develop appropriate safety attitudes and procedures
by

® viewing slide sets/videos/cartcons that
demonstrate safe laboratory procedures

® collecting and interpreting the warning labels on
familiar household products

® discussing the recovery techniques for errors in
handling potentially dangerous household
substances

® assembling bulletin board displays that include
safety posters/hazardous chemical symbols/labels
from potentially dangerous chemicals used by the
student

Community Partnership(s):

® Invite a paramedic or fire chief to discuss the
hazards/safe handling and storage techniques for
potentially dangerous products found in the
home

® [nvite a local pharmacist to discuss the properties
of mixtures and solutions used In personal care
products

® Invite a representative from the hair care, dry
cleaning, automotive, agricultural or paint
industries to discuss the properties of mixtures
and solutions used 1n their respective service
areas

® Visit local stores in an attempt to gather
information provided on the labels of familiar
household products (e g, hazardous chemical
symbols, product ingredients, directions for use,
recovery techniques for errors in handling)

® Visit alocal water purification facility and observe
solutions/filtration techniques being used

‘o




ERIC

Aruitoxt provided by Eic:

SCIENCE (1.O.P. GRADE 8)

USING ENERGY AND MACHINES

OVERVIEW:

Technology makes use of our energy sources in mechanical systems that are frequently used by
students in the home and the community. Investigations undertaken will focus attention on the
scientific principles that govern the operation of simple machines and more sophisticated
mechanical systems. Students will gain experience in the actual construction and repair of simple
mechanical technologies. Activities that demonstrate our dependence on energy systems and the
need to manage our energy resources will enable students tobecome increasingly "energy wise"

ATTITUDES:

®  Displays a positive attitude toward self and the study of science.
- assumes responsibility for personal conduct
- performs investigations and completes assignments independently and in cooperation
with others
- practises strategies far resolving interpersonal conflict
- shows interest and curiosity through wiilingness to ask questions/share observations and
ideas/seek answers

® Apprecates the usefulness of technological problem-solving skills in finding solutions to
practical problems

¢ Demonstrates confidence in personal ability to solve practical problems.
®  Realizes the relationship between science and familiar machine technologies

®  Appreciates the extent to which science and machine technology have influenced and
changed our society

®  Displays responsible attitudes toward energy consumption as 1t relates to personal and global
needs
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COURSE: SCIENCE (1.O.P. Grade 8)
USING ENERGY AND MACHINES

LEARNING OBJECTIVES

Related Life Skills

CONCEPTS:

Explains the rela'gionshir between force, motion,
work and energy in real life situations.

Recognizes how the forces of gravity and friction
affect work that is accomplished.

Demonstrates, through the use of simple labour
saving devices, how simple machines help us to do
work:

transfer of energy

ir.“reasing/decreasing speed

changing dire<tion of force
increasing/decreasing force.

Recognizes how combinations of simple machines
are used in familiar mechanical systems and
technologies to change direction/speed/
magnitude of force.

Identifies major sources/forms of energy used to
power mechanical systems:

- chemical

- mechanical

- heat

- electrical

Recognizes that, in doing work, machines transfer
<aergy from one form to another, and that useful
energy is often lost in the form of heat.

Describes energy flow/transformation/eff:ciency
in familiar mechanical systems.

Distinguishes between renewable and non-
renewable sources of energy.

Recognizes the rapid rate at which non-
renewable sources of energy are being used by
society, and the need to conserve these sources of
energy.

Applies knowledge of force, motion, work,
friction and gravity in recognizing effi~ient
methods of accomplishing everyday tasas:

® moving an object across the floor
® raising/lowering heavy objects

Recognizes useful effects of friction in
averyday life

® brakesonacar
® tractionof tires and shoes
® sanding and grinding

Recognizes the detrimental effects of
friction in machine technologies, and the
imporiance of regular machine
maintenance and repair

Recognizes how simple machines
contribute to the operation of tools and
labour saving devices used around the
home.

shovel/broom
hammer/pliers/screwdriver
tweezers/nutcracker/scissors
doorknob/can opener
ramp/stairs

Recognizes how simple machines
contribute to the operation of more
sophisticated mechanical systems and
technologies used around the home

® Dbicycle/motorcycle

® moving toys

® lawn mower/typewriter/sewing
machine

Demonstrates an ability to use simple
machines in performing routine tasks
around the home

® pulley
® Jlever
® nclinedplane

Improvises and builds simple labour saving
devices that incorporate the use of these
machines

Recognizes the effects of machine
technology on personal {ifestyle

oczupational choices

leisure time activities

levels of health/fitness

pollution and environmental health




Related Applications
Across the Curriculum

Suqqested Strateqies/Activities

Social Studies

Examines the vanety of machines used in local
industry, and the e/fect that technology has
on career opportunity

Uses knowledge and awareness gained from
current affairs 1n recognizing technologies
that have been recently developed, their uses,
and the dangers they may 1mpose on human
health and the environment.

Relates local forms of energy to.

® natural resource base
® employment opportunities

Compares/contrasts energy sources and
machines used tn Alberta communities with
communttiesin Mexico/Brazil.

Practical Arts

Begins to identify the basic technologies used
in the eight occupational clusters:

Agribusiness

Business and Office Operations
Construction and Fabrication
Creative Arts

Natural Resources

Personal and Public Services
Tourism and Hospitality
Transportation

Uses a variety of technologies/tools to

bake/cook
build/construct
communicate
count/measure
cultivate
design/draw
repair/service

Begins to appreciate the potential effect of
technology on:

® |oband careeropportunities

® the need for worker/entrepreneurial
adaptability

® [|ifestyle/leisure time activities

Uses technology to design, construct and
produce a product. Apphes decision-making/
problem-solving skills in selecting the correct
tools/equipment for each task performed

REVIEWING AND APPLYING
RESULTS:

Activities should enable students to "experience”
energy and machines through first-hand
investigation and manipulation of familiar
mechanical devices. Model the problem-solving
process, and encourage students to pose/answer
questions about the technologies tnvestigated:

e Howdoesitwork?
® Howdoluseit?
& How mightirepairit?

UNDERSTANDING THE

PROBLEM:

® identifies mechanical
technologies iIn commion
use

® Makes hypotheses related

to their operation/repair

DEVELOPING AND CARRYING
OUT APLAN:

® Evaluates efficiency of ® investigates principles of
design operation

® Suggests aiternative ® |dentifies maintenance/
designs repair procedures

!

Initsal investigations should relate to simple machines
and mechanical devices with relatively few
components Following these activities, encourage
students to trace the energy flow through more
complex mechanical "systems" that involve the use of
several ssmple machines (e.g., bicycle, building
crane) Ask students to bring to class old or non-
functional appliances, tools, machines and toys, for
analysis Determine how these mechanical systems
work, what 1s wrong with them, and make repairs
w~here possible

Students learn by reflecting on what they have done
and will gain understanding by discussing and talking
about their work Provide opportunity for students
to

® work independently aswell asinsmall groups

® engage In group discussion where observations/
procedures are shared

® summarize and explain outcomes to others.

Provide frequent opportunity for students to report,
summarize and communicate the outcomes of
investigation and discussion through informal writing
activities. The process of writing enables students to
sort and relate ideas, and helps the learner to
internalize observations and outcomes Strategies

f; *7 that will support students in tneir use of wniting skills
'*J are provided in the Teacher Resource Manual
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COURSE: SCIENCE (1.0.P. Grade 8)
USING ENERGY AND MACHINES

LEARNING OBJECTIVES

Related Life Skills

SKILLS:

Measures force/mass/distance, using units, tools
and procedures that are appropriate to the task
being performed.

Calculates werk done in accomplishing simple
tasks (e.g., lifting or moving an object).

Performs experiments with the lever, inclined
plane, pulley and pulley system, demonstrating
ability to:

- manipulate materials

- measure

- collect and report data

- interpret data

- draw conclusions.

Performs simple calculations required in
developing an understanding of concepts related
to:

- mechanical advantage

- work input/output

- efficiency

Analyzes familiar tools/labour saving devices/
mechanical systems, identifying:

- sub-systems

- component parts

- energy flow

Identifies ways to improve the efficiency of simple
mechanical systems by:

- lessening frictional losses

- improving the design.

Applies problem-solving skills in troubleshooting

mechanical systems containing relatively few

components:

- identifies the source of the problem

- considers alternative approaches to a solution

- evaluates alternatives and makes necessary
repairs.

Constructsinverts a simple mechanical device
intended to perform a given function

Constructs energy chains that trace forms of

energy used in machines back to their original
source
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Troubleshoots and repairs simple
mechanical systems used 1n the home:

® dentifies energy sources used to
power mechanical devices

® detects energy transformations that
occur in mechanical devices

® solates component parts and infers
how each part contributes to the
functioning of the “system"

Recognizes that some energy sources are
renewable, while others are not
Appreciates the importance of conserving
ournon-renewable energy resources

Identifies ways in which the environment is
affected by the use of fossil fuels in
powering machines.

® thermal pollution
® greenhouse effect
® temperature inversions

Considers alternative sources of energy
thatwill reduce environmental pollution

Identifies energy sources that may play a
vital role in powering future technologies

® solar energy
® nuclear energy
® wind energy

Appreciates the contributions of science
and technology n.

® the design of famitiar labour saving
devices

® providing large amounts of energy for
everyday use

® developing new technologies and
energy sources that meet changing
needs of society

Relates knowledge of energy issues to
personal energy consumption in the home:

© classifies mechanical systems/
appliances in the home as high,
medium and low energy users

® recognizes energy costs associated with
the use of these devices

® dentifies strategies that might be used
in reducing energy consumption in the
home




Related Applications
Across the Curriculum

Suqgqgested Strateqies/Activities

ERIC

W

Langquage Arts

Uses skills of "comprehension” when
tnterpreting data obtained through
experimentation:

develops technical vocabulary
identifies cause and effect relationships
observes sequence of events

draws conclusions/makes inferences
makes predictions

summarizes

uses visual/graphic information

Uses skills of "giving and following directions”
when planning and performinginvestigation

® recognizes need for sequence

® (nterprets verbal and written instructions

® nterprets tables, diagrams, signs and
symbols in order to follow instructions

Jses skills of "reporting/making notes” in
obtaining information, processing da‘a, and
communicating results of investigation.

selects relevant details
outlines

reports

uses symbols and abbreviations

Mathematics

Uses appropriate units/tools/procedures for
estimating and measuring

® mass
e force
e distance

V'rites ratios that describe:

® mechanical advantage o machines
e efficiency of machines

Uses computation~l skills in determining
® mechanical advantage
® work input/output

o efficiency.

Distinguishes between variables and
constants Uses algebraic skillsin.

® understanding simple formulas
e performing substitution.
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Energy concepts/attitudes should be developed
through the use of learning resources that give a
current perspective on related 1ssues and problems
(e g, periodicals, films, videos) Activities should
enable students torecognize

e their dependence on energy systems

® non-renewable energy resources for which supply
1s a matter of current concern

® the need to find alternative forms of energy.

Brainstorm and debate current problems/issues
related to energy supply and use Structure
discussion through semantic webs, idea diagrams and
cntical thinking strategies (see Teacher Resource
Manual)

Community Partnership(s):

® Visit local business for first-hand observation of
mechanical technologies in use (e g, service
station, construcuon site)

e Visit a local power generating plant and note
energy transformation/application of mechanical
systems

e Visit a solar efficient building and note energy
transformation/conservation

® Invite a representative from the local electrical/
natural gas utility company to discuss energy
consumption/conservation practices in the home

® invite a local mechanic, carpenter or other
tradesperson to discuss the applications made of
energy and machines in their work

® |nvite a doctor/nurse to discuss the muscular and
skeletal systems of the human body and how they
work tolift aload

® Invite an ~ngineer/environmentalist to discuss
issues that r2late tolocal energy supply and use




SCIENCE (I.0.P. GRADE 8)

GROWING PLANTS

OVERVIEW:

This topic will develop a strategy for monitoring and managing plant growth By conducting a
senies of controlled experiments, students will gain first-hand knowledge of factors that contribute
to the nourishment and care of famihar home and garden plants Opportunity will be provided for
students to investigate and use various technoluygies designed to enhance plant growth and yield
Activities should focus attention on the extent to which human actions and interventions have
affected the variety, distribution and growth of plants found in the local environment

ATTITUDES:

®  Displaysa positive attitude toward self and the study of science

assumes responsibility for personal conduct

performs investigations and completes assignments independently aru 1n cooperation
with others

practises strategies for resolvinginterpersonal conflict

shows interest and cunosity through willingness to ask questions/share observations and
ideas/seek answers.

®  Appreciates the role of plantsin sustaining human life

®  Realizes that the distribution and growth of plan.. is very much affected by technology and
society through environmental modifications and human interventions

®  Realizes that agricultural and domestic varieties of plants are usually the products of intensive
breeding programs

®  Demonstrates, through discussion and personal action, a respect for living thiags and a
commitment to protecting the environment.

®  Displays confidence in personal ability to nurture plants

65



COURSE: SCIENCE (1.0.P. Grade 8)

GROWING PLANTS

LEARNING OBJECTIVES

Related Life Skills

CONCEPTS:

Recognizes the impo:tance of plants as basic
producers of food.

Describes how energy for all living things is
provided through the process of photosynthesis

Identifies genera! characteristics and
specializationsin the structure of vascular plants
- leaf

- stem

- root

- flower.

Recognizes that living plants function as the sum
total of their structural systems and the life
processes they perform:

- osmosis

- conduction

- transpiration

- photosynthesis

- reproduction.

Demonstrates an understanding of the ways 10
which plants reproduce in natural and specialized
environments:

- propagation by vegetative reproduction

- flowering and seeds.

Describes how specialized varieties of olants are
developed through programs of controlled
breeding

Identifies essential natural requirements for
germination and plan* growth.

Recognizes how technology may be used to create
specialized environments that maximize n.ant
growth:

- fertiliza sn/arowt'isupp!ements

aeration

liming

hydroponics

pesticidcs/hert cides.

Ident. fies symptoms of plant stress that may be
caused by an imbalance in essential growth
requirements, or by plant diseases and pests

Recognizes biological and chemical methods of
controlling plant diseases and pests

Recu, nzes the importance of plants as a
basic source of food supply
® grains (bread, macaroni, cereals,

pastry)
e fruitand vegetables

Recognizes how technology has influenced

the nature of the food products available

to us.

® specialized varieties of grains, fruits
and vegetables

® fresh produce that 1s avaitable "out of
season”

Uses appropriate methods of propagating

plants bothindoors and outdoors.

e |eaf/stem cuttings, runners, bulbs,
tubers, corins, rhizomes

® seecs

Appreciates the economic importance of
propagating some plants by vegetative
methods

Identifies different types of soil in the local
environment. Recognizes the advantages/
disadvantages of each type of so:l relative
to the growth of particular plant varieties

Identifies common house and garden
plants suited to the local environment
Distinguishes between those considered
useful and those considered harmful

Develops a "care strategy” for house and

garden plants.

® monitors supply of essential growth
requirements

® recognizes symptoms of piant
stress/illness

® diagnoses and corrects health/growth
problems

Develops a strategy for selecting and using

appropriate fertilizers/growth supple-

ments

® dentifies the components of different
fertilizers

® recoynizes how each component
contributes to plant growth

® selects a fertilizer according to soil
conditions/growth needs

® mixes/applies fertilizer according to the
directions provided

Recognizes the use of "slow release”
fertilizers

Compares the use of chemical fertilizers
with that of organic manure Recognizes

the advantages of “organic gardening”




Related Applications
Across the Curricuium

Suggested Strateqies/Activities

Social Studies

Recognizes the effect of agrculture and plant
husbandry on emplovment opportunities in
the local commuinity:

® fertilizer companies

- chemists

- skilled/unskilled labour
® mac' remanufacturers

- managers

- ofticestaff

- skilled/unskilled labour
® retail machine outlets

- managers

- mechanics

- office staff

- sales personnel.

Relates vegetation to climate and human
population in Alberta communities.

e effect of differing amounts of rainfall on
agricultural production
e effect of agriculture/forestry on density of

population
Uses knowledge and awareness gained irom
current affairs to i1dentify current
technologies/issues related to plant
husbandry:

® new plant varieties developed through
controlled breeding

e use of hydroponicsin food praduciion

® biological versus chemical methods of
controllingplant disease

® soil pollution

Pracucal Arts
Recognizes the importance of plants as

® basicsourzes of food
® mportant components of a balanced diet

Recognizes and uses various methods to
control the growth and reproduction ot
harmful bactera.

® chemcals
® heat
e refrigeration/freezing

Recognizes occupational opportunities that
are related to:

® agriculture
® horticulture

Ensure that investigations are relevant to students

Select activittes that focus attention on:

® the structure/adaptations of plants in the local
environment familiar to the student

® strategies for monitoring and managing the
growth of plants found in the home and garden

Organize classroom activities in ways that encourage

students to be active ~.-*icipants in thinking and

investigating Provide opportuntties for:

® total group involvement in listening/viewing and
interacting

® cooperative group work in pairs or small groups

® individual student work.

An instructional model useful in fostering active
involvement in thematic investigation includes the
sequenze of activities outiined below:
® nvolve students in a situation that stimulates
them to ask questions and identify problerns
® record questions/problems on the blackboar?/
overhead
® encourage students, either individually or in
groups, to suggest ideas related to the questions
asked
® ask students to design a research proposal,
describing.
- questions/answers they are going to check on
- how and where they wiil find their
information
- how long it will take them
- whatequipmentthey will need
® permit students to conduct an inquiry on their
problem using their suggestea activities This
may include:
- observation/experiment
- consulting books
- interviewing knowledgeabie people
e provide opportunity for students to report their
finding to the class Encourage students to
commenton:
- whether or not they really found out what
they were trying to find out
- possible alternative explanations
- further investigations that might follow

Ask questions and pose statements that promote and
challenge higher-level reasoning and cause students
to explore tdeas they may not have considered:

® "What doyou mean when yousay "
e “Tellmemoreabout...”

® "How didyou think of thatidea?

® "What made you ask thatquestion?”

® "How didyou come to that conclusion?”
® "What would you doin that situation?”




COURSE: SCIENCE (1.0.P. Grade &)
GROWING PLANTS

LEARNING OBJECTIVES

Related Life Skills

SKILLS:
®  Observes/identifies local vascular plants.
®  Gathers information related to the structure of
vascular plants:
- observes and infers the function of major
plant structures (e.g., leaf, stem, root, flower)
- uses a microscope to observe the cellular
structure of plants
- dissects flowers, identifying individual parts
and their function.
®  Observes and infers the life pracesses of plants
(e.g.. osmosis, conduction, transpiration, gas
exchange, photosynthesis, reproduction).
®  Constructs/interprets charts that indicate the
results of selective breeding and cross-breeding.
® Uses appropriate inquiry skills, demonstrating
ability to:
- manipulate materials
- follow safe procedures for handling
laboratory equipment and materials
- accurately observe and measure
- identify and control variables
- infer relationships between variables
- hypothesize and make predictions.
®  Performs experiments that monitor the effect of
variations in growth conditions on plant
development and growth:
- manipulates light/soil/moisture conditions
- testssoils used for pH
- compares the use of different fertilizers/
growth supplements
- uses hydroponic solutions
®  Propagates plants through methods of vegetative
reproduction and from seeds.
® Demonstrates a knowledﬂe of plant-care
procedures by growing a healthy plant:
- monitors supply of essential requirements for
growth
- diagnoses health/growth problems
- corrects problems that are diagnosed
- maintains a growth record from germination
to flowering, noting care procedures
followed.
®  Uses decision-making skills in order to evaluate

the effects of familiar technologies in plant
science on the local environment.

Uses appropriate technologies in order 1o
maximize the growth of plants both indoors
and outdoors:

® fertilhization

aeration

liming

irrigation

herbicides/pesticides

Recognizes disadvantages and problems

inherent in the use of certain technologies

designed to enhance the growth of plants

® overuse of fertilizers

® long-term effects of using herbicides/
pesticdes

Recognizes the “brand names” of commercial

products suited to particular applications in

home gardening:

o fertilizers suitable for lawns, vegetable
gardens, houseplants

® [ime products for the garden

® insecticides suited to the control of
particularinsect pests

rollows appropriate safety procedures in
storing and handling herbicides/pesticides

Avoids practices that may contribute to a loss
of soil nutrients in the garden.

® over-watering

® removal of plant debris

® overuse of soll

Recognizes the effect of "pruning” on plant
growth

Recognizes government regulations intended

to control the spread of plant diseases/pests

® regular inspection of fresh produce,
nursery stock, etc

® restrictions on the movement of plant
materal between countries

Recognizes different ways in which plant
diseases/pests are transmitted from one host
to another Follows appropriate procedures in
disposing of dead or diseased plants

Recognizes biological methods of controlling
pests in the house and garden Understands
the ﬁros and cons of biological versus chemical
methods of controlling plant pests

Identifies alternatives for disease and pest
control Considers the relative merits of each

alternative in a particular situation before
choosing a course of action




Related Applications
Across the Curriculum

Sugqgested Strategies/Activities

Lanquage Arts

Uses skills of "comprehension” 1n gathering
and evaluating information related to plant
growth.

® dentifies cause and effect relationships
® makesinferences and predictions

® draws conclusions

® summarizes

Uses skills of "following directions” when
performing plant investigations:

® discerns when instructions must be
followed exactly

8 nterprets verbal instructions

® interprets written text that provides
directions

& interprets tables 'n order to follow
directions

Uses skills learned 1n "discussing” when
evaluating and app'ying the results of
investigation:

distinguishes between fact/fiction/opinion
recognizes that an issue can have two sides
expresses personal opinion
permits/respects opinions of others

Mathematics

Uses appropriate units/tools/procedures in
estimating and measuring:

® mass
® capacty
® temperature

Uses skills inratio and proportion when

e dentifying the components of various
fertilizers/growth supplements

® mixing/applying various fertilizers and
growth supplements according to the
directions provided

Uses skills of "data interpretation and display”
when gathering, recording and organizing
information on plant growth:

® gathers and records data using tally sheets
and frequency tables

® reads and interprets information previded
in list/table/chart/graph form

® organizes and displays data that has been
gathered in table/chart form

Provide opportunity for students to debate the
advantages/disadvantages of various technologies
used inplant husbandry:

® organic versus chemical methods of fertilization
® biological versus chemical methods of cantrolling
plant diseases and pests

When considering these issues, guide students
through the process of analysis and critical taought
by using strategies provided in the Teacher Resource
Manual

® PMI(Plus-Minus-Interesting)
® CAF (Consider All Factors)

Research recent developments in plant science-

® theuseof hydroponicsinfood production
® new plant varieties developed through programs
of controlled breeding

Gather information through the use of periodicals/
resource people/films/videos Assist students to
organize the information they gather by using “idea
diagrams" and “semantic webs" (see Teacher
Resource Manual).

Community Partnership(s)

® Observe and identify plants found In the local
environment Compare the root/stem/leaf/
flower structure of the plants observed

® |Investigate different soil types found in the local
environmeant, noting the micro environment
surrounding each

® Visit a local greeahouse/nursery, notir.g
technologies that are used to maximize plant
growth andyield

® Invite an agniculturalist or other informed person
to discuss local practices with respect to sdil
analysis/fertilizer use/control of plant disease

® Interview a local resident who can descride
changes that have occurred 1n the
distribution/growth of plants found in the
surrounding area over the last decad 2

® Invite an ~gnculturalist/horticultura 1st to explain
how breeding programs have developed
specialized plant varieties (e g, grains, trees,
garden plants) that are suited to the local
environment




SUGGESTED OPTIONS, I.Q.P. GRADE 8

ir:situationswhere 1 O P Science 815 offered through more than 100 hours of instruction, teachers
may wish to enrich their program with the study of optional content. While there is no
requirement that optional content be included in the science program, two optional topics have
been provided as a service to teachers:

® Selecting a Consumer Product
® Local Landforms and Resources

The outlines that follow will assist teachers who wish to develop these topics as optional content

SELECTING A CONSUMER PRODUCT

OVERVIEW:

This topic will provide students with a strategy for selecting consumer products Students will
gather information about the characteristics and quality of various products they may wish to
purchase, and learn to avoid the powerful influences of advertising in making purchase decisions
Students should be encouraged to consider factors such as product standards, product testing and
safety when evaluating competing consumer products

ATTITUDES:

e Develops confidence ir. personal ability to evaluate a product ard make appropriate consumer
decisions

® Appreciates the influence of advertising on our opinions of a product

® Appreciates the possible impacts of certarn consumer products onour environment

CONCEPTS:

® Recognizes sources of consumer information about different types of products (e g,
characteristics, quality).

Uses product labels to compare compos:iion/ingredients of competing consumer products
Recognizes accepted standards for product composition, packaging, labelling and advertising
Distinguishes between useful and biased information presented through advertising
Recognizes errors frequently made by manufacturers/advertisers when conducting tests on
products

Recognizes the use of language, music and visuals in creating opinions about a product

® dentifies safety factors related to product design and conditions of use

SKILLS:

¢ |dentifies/asks questions about consumer products that can be answered through inquiry and
investigation

Gathers and compiles relevant information about a product

Identifies and controls variables for product testing

Designs and performs product-testing experiments

identifies components within a system that have the potential to fail

Evaluates products according to one or more criteria




ERIC

Aruitoxt provided by Eic:

LOCAL LANDFORMS AND RESOURCES

OVERVIEW:

Students will investigate the construstive and destructive forces that act upon and change
landforms Activities should develop an understanding of how local landforms have been created,
and how they have changed over time through folding, fzult:ng, weathering and erosion
Students might also investigate the formation and deposition of soil and mineral resources present
in the local environment.

ATTITUDES:

® Develop confidence in personal ability to interpret geological materials and chanoes.

® Appreciate the value of scentific theory in interpreting earth changes.

® Realize that local soil and mineral resources have been formed over long periods of time, and
must be used responsibly

CONCEPTS:

® Describes how movements within the earth create and change landforms:

- crustal movements

- earthquakes/volcanoes

- mountainbuilding
® Recogrizes the use of technology in predicting the occurrence of major changes in landforms
Describes the formation and major characteristics of igneous, sedimentary and metamorphic
rock groups
Recognizes the value of rock and mineral resources present ir, the local environment
Describes the process of fossil formation and local history as portrayed through fossil records
Identifies the effects of weathering and erosion on local andforms
Describes the process of soil formation and deposition
Distinguishes between topsoil and subsoil, and recognizes the characteristics of local soil types

SKILLS:

Observes the characteristics of local landforms, rocks and minerals

Classifies local rocks and minerals according to physical and chemical properties.
Identifies patterns and trends of crustal movements/changes

Uses a model to describe how changes occur in the earth’s crust
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SCIENCE PROFILE, 1.O.P. GRADE 9

TH< NATURE OF

0t §SCIENCE

SCIENCE AND

02 JTECHNOLOGY

SCIENCE AND
TECHNOLOGY IN
SOCIETY

03

MONITORING THE
LOCAL
ENVIRONMENT

04

USING CHEMICAL
PRODUCTS

05

Q

ERIC

Aruitoxt provided by Eic:

1

3

4

Demaonstrates an
understanding of the
nature of science

Displays attitudes
appropriate tothe
process of saientific
Inquiry

Demonstrates abihity to
use scientific inquiry
skills

Conducts scientific
Inquiry, using
appropriate strategtes
and skills

1

2

-
3

4

Recogni.esthe
relationship between
science and technology

Displays attitudes
appropriate to the pro-
cess of solving tech-
nological problems

Demonstratesability to
use problem-solving
skills

Solves technological
problems, using
appropriate strategies
and skills

1

2

3

4

Recognizestherole of
science and technology
insociety

Displays attitudes
ar  opriate to the
process of making
responsible decisions

Demaonstratesability to
use decision-making
skills

Makes decisions about
the use ¢f sciencer

technolog{, uSm?
appropriate strategies
and skilis

1

-
3

4

Recognizesinteraction
among living/non-
living parts of the
environment (Grade 8
review)

Describes the effect of
non-iiving factors on
living organisms (Grade
8 review)

Recogn zes balance
among living/non-
living factors inthe
environment (Grade 8
review)

identifies major forms
of pollution in the local
environment

5

6

7

8

Describes how humans
have altered hving/
non-hving elements of
the environment

Describes how our use
of natural resources has
upset ecological
balance

Recognizes how certain
technologies have
created/intensified
ecological problems

Recognizes the value of
biodegradable
materials to the
environment

9

Re .ognizesthat
individuals and society
can monitor/manage
the environment

]

3

4

Recognizesthe
prepertins of mivti Les
and sotutions (Grade 8
review)

identities factors th.st
affect solubility/speed
ordisselv mg {6 3de €
review)

Distinguishes between
dilutediconcentrated/
saturated solutione
(Grade 8 review)

Recognizes chem:cal
and physicai properties
of familiar househola
[substances

S5

6

7

8

| Identifies/distinguishes

between chemical and
physical changesin
household subrtances

-

Recognizes that
chemical substances
react according to
predictable patterns

Demonstrates an
understanding of acid
and base substances
used in the home

Iderntifies factors that
affect the reaction
rates of chemical
products

9

10

1

Describesthe nature of
chemical changes that

Recognizes the
usefulness/ pctential
dangers of chemicat

Recognizes safe
procedures for

occur through substances and handhing/storing
oxidation react:ons Lchemucal products
v/
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SCIENCE PROFILE, 1.0.P. GRADE 9 (cont’d)

06

07

O

ERIC

Aruitoxt provided by Eic:

ELECTRICAL
SYSTEMS IN THE

HOME

DIVERSITY IN
LIVING THINGS

1

2

3

4

Demonstrates the basic
principles of static
electniaty and
magnetism

Describes theinter-
relationship between
magnetism and an
electriccurrent

Describes an electrical
circuit (electrical
source, conducting
path, energy users)

Recognizes methods of
producing electrica!
energy for home
consumption

5

6

7

8

Descnibes/applies the
basic prinaiples of
electrical resistance

Demonstrates, through
sketches/assembly/
construction, an
understanding of basic

Relates principles of
magnetism/electricity
to the operation of

Illustrates energy
flow.transformationin
tamiliar electrical

household circuitry tamiliar technologies technologies
9 10
Recogniz2shazards M- .ors personal
inherent in the uyse of cunsumption of
electricity electrical energy
1 2 3 4

Hustrates diversity in
the size, shape and
physical structure of

Hustrates adaptive
structures/behaviours
of local organisms

Recognizesthat
diversity has been
caused by the adaptive

Recognizes why
organisms may become
extinct{ie ,latk of
diversity/adaptation/

living things response of organisms specialization)
5 6 7 3
Explains how species Aftirms the need to Displays an Describes the diverse

change over
generations through
natural selection

organize hving things
by classitying them
according to structural
characteristics

understanding of
systems used to classify
hiving ofrganisms

stages/forms of life in
the hfe cycles of
tamiliar organism

9

Recognizes how species
use specialized
structures to perform
diverse functions

1y
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‘ PROGRAM OF STUDIES/PRESENTATION OF CONTENT

SCIENCE (I.0.P. GRADE 9)

MONITORING THE LOCAL ENVIRONMENT

OVERVIEW:

Environmental care 1s becoming increasingly important in our technological society We often
experience adverse environmental conditions that can be associated witt hiquid, gas, matenial and
noise pollutants The media freq.ently provides us with additional information on env onmental
1ssues of both local and global significance Activitres undertaken will enable students to

® recognize the sources and effects of different types of pollution in the local environment

® develop and evaluate action plans for dealing with local environmental issues

. ATTITUDES:

® Displays a pesitive attitude toward self and the study of science
- assumes responsibility for personal conduct
- performs investigations and completes assignments independently and in cooperation
with others
- practises strategies for resolving interpersonal conflict
- shows interest and cunosity through willingness to ask questions/share observations and
ideas/seek answers

o perform pollution related experiments

® Develops asensitivity for the delicate balance among living things and their environmen:
®  Showsconcern for the changes in the natural environment made by technology and society

® Demonstrates a commitment, through discussion and personal action, to protecting and
improving the environment

®  Recognizes that environmental issues involve relationships among science, technology and
society

®  Values the use of scientific knowledge in understanding environmental issues, and in making
personal and community decisions that relate to care of the environment




COURSE: SCIENCE (1.0.P. Grade 9)
MONITORING THE LOCAL ENVIRONMENT

LEARNING OBJECTIVES

Related Life Skills

CONCEPTS:

® Identifies major forms of pollution in the local materials hods for d
environment: ® yusing appropriate methods for d nosing
. . of waste matenals
- airpollutior
- water pollutivn Recognizes the value of biodegradable
- soil pollution products in protecting the environment
- noise pollution Uses biodegradable products when
appropriate
®  Describes local situations where human activity e paper products rather than plastic
has altered living and non-living elements of the products '
local environment: ® natural fibresrather than synthetic fibres
- development of a local resource * ?r:ga'.‘égl E:ea””‘sg agents rather than
. mi eaner
disposal of local waste/sewage ® peat moss/manure rather than chemical
- land-use practices fertilizers
- useofbioades
- population growth. Recognizes that there are often long-term
burdens associated with the use of modern
®  Describes ways in which local use of natural technologies:
resources has upset ecological balance and ® useof herbicides and pesticides on crops
threatens environmental quality o use of fossil fuels for energy
®  Recognizes how the use of certain technologies Ldfr':}r"ft'ese|?r§?||ug':cc“gens/i;tt'V;g'le?;ggtchha;if
| v e V] |
has created/intensified local environmental Predicts the long-term effects of these
problems. practices on the local environment
®  Recognizes the value of biodegradable matenals ¢ hunting/extermination programs
in reducing the impact of the products we use 1n ® rollution/waste disposal
the environment ¢ urbar}development
’ ¢ useof biocides
°

Demonstrates an understanding of concepts

previously developed in Grade 8:

- recognizes that living things interact with
other living and non-living parts of the
environment

- describes the effects of non-living parts of the
local environment on living organisms
recognizes the delicate balance that exists
among living and non-living factors present in
the environment.

Recognizes that individuals and society have the
ability to monitor and manage their use of
resources and environment

Recognizes the wide range of waste
materials produced ir the local community,
and the detrimental effect these wastes have
on personal health and lifestyle

pollutants of local waters
air polliutants

soil pollutanits

noise

Accepts personal responsibility for.

® controlling the production of waste

Understands global factors that are
threatening the health of our environment

acdran

radioactive fallout
destruction of the ozone layer
greenhouse effect

Recognizes ways in which the individual can
initiate/support social action intended to
improve the quality of the environment




Related Applications Suqggestad Strateqies/Activities
Across the Curriculum

Socal Studies Thematic content should place emphasis on

environmental factors and pollutants that directly
Uses knowledge and awareness gained from affect life in the local community Assist students to
current affairs in identifying ecological develop the required knowledge base by providing a

variety of "input” activities’

e films/videos

e fieldtripsintothe local environment

® guest speakers from local "environmentalist”

problems and environmental issues of
immediate and current concern

Examines the effects of environmental use on groups
the local community. ® interviews with local residents
® research {newspapers, magazines, booklets/
® monitors personal use/misuse of pamphlets available frum various environmentai
environmental elements agencies)
e develops a strategy to increase community .
awareness of environmental use/misuse Encourage students to assimilate, organize and

summarize information they gather by drawing "“idea
diagrams” and "semantic webs" (see Teacher
Resource Manual) Prompt students to recall 1deas
through brainstorming activities and by asking

® uses a decision-making process In
identifying personal and societal actions
that can be taken to manage

resources/environment in a responsible appropriate chains of questions:
way e Whydid happen?
® \What might happenif ?
Recognizes the effects of climate and physical ® Howdoes . cause ..?
features on the local community: ,
Activit:es often requi-e students to make accurate
‘ ® natural resources observations The attribute guides provided in the
e human geography Teacher Resnurce Manual are intended to enhance

student skills in making and describing observations
Students should gain experience in recording their
observations through a variety of methods.

Practical Arts ® through counts/tallies

® economic base

e through lists/tables/charts
Practises appropriate sanitation procedures ® through the written word
for perscnal and public hygiene e through sketches/diagrams

e by taking photographs/tape recordings
Appreciates the short-term and long-term .
efF;gcts of improper sanitation p:joc;’dugres on Identify 1ssues and problems related to local use of
others and the environment environments and resources Use the decision-

making medel 1n considering factors related to the
issues identified, in proposing alternatives, and in

Recognizes conditions that affect health and developing personal action plans

productivity in the home, school and
workplace

UNDERSTANDING THE

PROBLEM:

® |dentifies problems/
1ssues

® Proposes deas and

alternatives

® temperature
® moisture/humidity
® [ight

Uses scientific inquiry skills and technology to
moritor and adjust temperature, moisture and
light conditions

RESULTS: CARRYING OUT A PLAN.
controls In the workplace. ® CEvaluates actions/ ® Gathers related
decisions information
® (Considersother ® [Viakesdecisions/takes
Manages work area, following procedures alternatives action

that ensure waste materials are properly
contatned, stored and appropriately recycled.

k/ - t
.
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COURSE: SCIENCE (1.0.P. Grade 9)
MONITORING THE LOCA! ENVIRONMENT

LEARNING OBJECTIVES

Related Life Skills

SKILLS:

Selects and uses measuring instruments as
required in monitoring environmental quality

Observes and measures non-living parts of the
environment that a.e modified as a result of
human activity:

- temperature

~ moisture

- light

- pHlevel.

Uses appropriate strategies to gather data related
to materials that are added to the environment as
a result of human activity:

- particles carried in the air

- solid particles carried in water

- solid wastes generated in the home

Predicts/hypothesizes the effects that changes in
non-living parts of the environment have on living
parts of the environment.

Uses inquiry skills to monitor local pollution
factors (e.g, water quality, air quality,
sound/noise pollution):

- designsaplan

- gathers and processes data

- interprets data

- apphes data to acceptable standards

Uses decision-making skills to analyze a local

environmental issue:

- identifies a problem/issue related to use of the
environment

- gathers and organizes information related to
the environmental ssue

- considers the perspectives and points of view
of different groups within the community

- evalvates information gathered (i e,
identifies cause and effect, predicts the effects
of alternative responses to the issue)

- chooses actions/makes decisions that minimize
environmental impact

- communicates findings and decisions verbally
and through written expression

Recognizes how our natural resources
contribute to environmental quality.
identifies measures that can be taken to
avoid waste and abuse of local natural
resources

souil

water

atmosphere

mirerals and fossil fuels
forests and wildl fe

Uses recycling centres

® bottle depot
& newspaper collection centres
® scrap metal dealer

Ident:fies household practices that wili:

e reduce the production of solid wastes

ensure safe disposal of toxic wastes

® avoid waste/maintain quality of
community water supplies

Recognizes |local astances of soil erosion
Identifies preventative measures that can
be taken against loss of local soil resources.

Recogrizes methods used to dispose of
garbage in the local community Considers
the advantages/disadvantages of *the
methods being used

identifies major sources of noise pollution
in the local community Recognizes the
effects of noise pollution on personal
health Identifies local noise bylaws and
regulations

Recognizes local regulations designed to
control air pollution

e smokingrestrictions
® pollutionstandards for automobiles
® regulations onsmoke stacks

Follows local policies and controis designed
to protect the environment

e f hing and hunting regulations

® accepted practices for disposing of
wastes

® noise controls




Related Applications
Across the Curriculum

Suggested Strategies/Activities

Language Arts

Uses skills of "reporting/making notes" when
gathering, recording and organizing
information related to environmental
investigations:

® selects suitable sources for gathering
information

makes lists

outlines

summarizes

synthesizes notes

reports

Uses skills of "discussing” when evaluating
and applying the findings of investigation to
personal situation

differentiates between fact and fiction
forms personal opinion

permits/respects opinions of others
recognizes that an issue can have two sides
asserts personal cpinion

shares information

Uses the "mechanics of language” In
recoraing information gathered and in
communicating results

Applies "semantic web configurations" and/or
“mind mapping strategies" in organizing
concepts, understanding relationships, and
recording mainideas and supporting detail

Mathematics

Uses skills of "data interpretation and display"
when gathering, recording and organizing
information related to the env'~anment

® gathers and records data using tally sheets
and frequency t« bles

® reads and intergrets information provided
in list/table/chart/graph form

® organizes and displays data that has been
gathered in table/chart form

Uses appropriate units/tools/procedures for
measuring:

length

mass
capacity
temperature

Emphasize the use of critical thinking ski!ls Students
need to be encouraged to consider all factors and
viewpoints related to a given 1ssue, and to justify the
conclustons drawn and personal action plans
adopted A variety of strategies that will guide
students through the process of analysis a~d (nitical
thought have been rovided in the Teacher Resource
Manual

PMI (Plus-Minus-Interesting)

CAF (Consider All Factors)

OPV (Other People’s Views)

CandS (Conseq. ences and Sequels)

Many opportunities exist for the integration of
thematic activiues with social studies (current
affairs), language arts (skills in research, reporting
and discussing) and mathematics (data
interpretation and display, measurement) Teachers
are encouraged to conference with their colieagues
in planning forinstruction

Community Partnershio(s)

Student investigation and research should include
extensive contact with the local community and
environment A variety of activities will offer
opportunity for students to learn through direct
observation and interview within the local
community

® Invite a wildlife officer, agriculturalist or forestry
official to diszuss concerns related to local use of
the environment

® Interview a long-time local resident who can
describe ways in which pollution has changed the
local environmentduring the last 20-50 years

® Observe land erosion by taking a field trip to an
eroded area or an erosion prevention prc,ect

® Interview local officials responsitle for water
quality/disposal of wastes/noise control

® Visit local facilities used for water
purification/sewage treatment/waste disposal

® Visitarecycling plant

® Invite local aldermen, councillors or MLA'S to
discuss current policy and debate relating to
pollution and environmental quality

[ o v enic




SCIENCE (1.0.?. GRADE 9)

USING CHEMICAL PRODUCTS

OVERVIEW:

Activities will focus attention on chemical substances and products that are frequently
encountered by students in their everyday lives By carrying out a series of controlled experiments,
students will investigate the properties and reaction patterns of familiar chemical products used in
their homes Students will develop a strategy and respect for the safe handling of laboratory
equioment and supplies, and should become aware of appropriate procedures for handling
potentially dangerous materials that (hey may encounter inreal life situations

ATTITUDES:

Displays a positive attitude toward self and the study of science:

- assumes responsibility for personal conduct

- performs investigations and completes assignments independently and In cooperation
with others

~ practises strategies for resolving interpersonal confl.ct

- shows interest and cur.osiy through willingness to ask questions/share observations and
tdeas/seek answers

Appreciates that all materials have a chemical composition of some kind

Realizes that scienc2 and techno'~gy have cortributed to the development of a variety of
chemical products that we depend upon and us-  ach day

Realizes the usefulness of scientific inquiry kills in gathering information and explaining
natural phenomena

Displays an attitude of personal safety, and concern for the safety of fellow students when
handling hazardous equipment and supplies in the laboratory

Appreciates the potential dangers of hazardous chemical substances found at home and
elsewhere in the community

(\
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COURSE: SCIENCE (1.0.P. Grade 9)
USING CHEMICAL PRODUCTS

LEARNING OBIECTIVES

Related Life Skilis

CONCEPTS:

D2monstrates an understanding of concepts

previously developed in Grade 8:

- recognizes properties of mixtures and
solutions

- identifies factors that affect solubility/speed
of dissolving

- distinguishes between diluted/conceritrated/
saturated solutions.

Recogn:zes chemical and physical properties «
familiar household substances.

Identifies/distinguishes between chemical and
physical change in household substances

Recognizes that chemical substances react
according to predictable patterns

Demonst- ‘tes an understanding of acid and base

substances used in the home:

- natural properties of acids/bases

- reactions of acids/bases with other household
substances

- their usefulness and potential dangers

Identifies factors that affect the reaction rates of
chemical products used in the home:

- temperature

- oncentration

- surface area

Describes the nature of chemical changes that
occur through oxidation:

- burning

- corrosion

Recognizes the usefulness, as well as the potential
dangers, of chemical substances/reactions used in
the home.

Demonstrates understanding of safe procedures
for handling and stor' \g potentially dangerous
chemical products.

Recogrizes tr at chemical substances are an
essential part of our everydav iives
Develops an awareness oi both the useful
and harmful effects of reactions that occur
among chemical substances present in the
heme.

Applies knowledge of the properties of
chemical substances/mixtures/solutions in
performing routine activities around the
home:

9 mixin cookln? and baking ingredients
® using househoid cleaning products
® using personal hygiene products

Recognizes and us>s techniques that
increase/hasten solubility 1n practical
situations

® dissolving sugar or other substances in
crystal form
® removingstains

Recognizes familiar uses of acids and bases
in ¢noking ar+ baking'touserold
cleaning/perscnai hygiene.

® sour milk and its effect on bakinc soda
in the production of baked goods

® the us2 of lemon juice to dispel fish

odours

removal of stains with vin~ jar

hairshampoo and rinse

antacids for the stomach

oven and drain cleanears

soaps/detergerts

Develops techniques for identifying acid
and base substances used I1n the
househo!d

® acids taste sour, bases taste bitter

® acids wear away metals and cause
cc urchanges

® bases feel slippery/soapy and d-ssclve
fats and oils

® boces destroy the properties of an acid

Identifies familiar acids and bases:

& famihar aads may include citric aqd,
boric acid, milk, vinegar, aspinn,
battery aad

® femiliar bases may include milk of
magnesta, |y 2, ammonia, baking soda,
fertilizer




Related Applications
Across the Curriculum

Suggested Strategies/Activities

Social Studies

Identifies businesses/industries within the local
community that utilize chemical products

Uses knowledge and awareness gained from
current affairs in identifying current health or
safety concerns related to the use of chemical
solutions or mixtures (n the local community

e safety in relation to the use of particular
personal care/household products

® the effect of various forms of chemical
pollution on environment and health

Practical Arts

Practises safe procedures for hancling and
storing potantially dangerous chemical
substances

interprets "hazardous product” symbols and
"safety” symbols used on products found In
different workplaces

Uses a variety of chemical mixtures and
solutions:

® sanitizes tools, equipment and the work
area

¢ |ubricates moving parts of tools and
aquipment

® cooks, bakes and prepai«s beverages

® maintains personal hygiene through the
use cf soaps and shampoos

® developsnizgatives and prints

Appteciates that chemical reactions occur in a
variety of occupations and occupational tasks
when preparing and/or producing a product

Recognizes the advantages/disadvantages of

using alkaline and neutral cnemical
substances.
® shampoos/conditioners
| ® soaps
| ® cooking ingredients
® cleaning products

ERIC

A FullToxt Provided by ERIC

Emphasize active inquiry and involvement in the

learning process by er couraging students to

e observe, think about and discuss the chemical
products and reactions encountered in real life
activities each day

® observe and attempt to explain unusual
reactions/diccrepant events where the substances
used behave in unexpected ways

® engage in dialogue and debate so they may
become aware of other explanations and ways of
thinking about the phenomena observed

Assist students to prepare for what they will learn,
and to organize and inteqrate new concepts/
relationships by using advance organizers and
conceptual overviews that are provided in the
Teacher Resource Manual'

® semantic webs

® skeletal outlines

® conceptcircles.

Develop skills and strateqies appropriate to each
stage of the inquiry process through direct instruction
and modelling By making students aware of the
model for sciertific inquiry, they will be better able
to.

® relate specific skills to an overal' strategy

® discuss the process being used with their peers

and the teacher
® monitor and evaluate their own progress

UNDERSTANDING THE
PROBLEM:

-} @ Questions
e Identifies the problem
® Proposes :deas

A

L~

REVIEWING AND ~PPLYING
RESULTS:

® Interpretsdecta

® Evaluatesthe process
e Identifies further
investigations

A

"Talk through” an investigation te¢ llustrate how
discrete inquiry skills are used at various points
throughout the model Ask probing ques ions that
will focus attention on elements of the situation that
N pright otherwise be overlooked
)*r

DEVELOPING AND
CARRYING OUT A PLAN:
® Designs experiments
® Gathersdata

® Processes data

-—>
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COURSE: SCIENCE (1.0.P. Grade 9)

USING CHEMICAL PRODUCTS

LEARNING OBJECTIVES

Related Life Skills .

SKILLS:

Measures mass/capacity/temperature/time using
units, tools and procedures that are appropriate
to the task performed.

Uses inquiry skills to investigate chemical and
physical properties/changes in household
substances, demonstrating ability to:

- manipulate materials

- accurately observe/measure

- identify and cortrol variables

- hypothesize and infer relationships

- predict reactions.

Identifies/classifies common household substances
according to chemical composition.

Follows appropriate procedures in monitoring:

~ acid/base reactions

- oxidation reactions

- factors that influence the reaction rate of
¢hemical substances.

Demonstrates an understanding of laboratory

procedurein:

- performing simple identification tests on
household substances

- working with acids ard bases

= comparing the solubility of given substances

Uses problem-solving skills in determining

practical methods for inhibiting the corrosion of

household materials:

- identifies a problem related to corrosion

- gathers related information/proposes possible
alternatives

- selects an alternative/builds a design

- tests/evaluates/applies the design.

Practises safe procedures for handling and storing

laboratory/household materials that are

potentially dangerous:

- interprets hazardous product symbols

- reads product ingredient labels

- followsinstructions for safe handiing/storing

- predicts the results/potential dangers of
mixing certain products

- identifies recovery techniques for errors in
handling chemical substances.

Identifies the useful properties and active
ingredients of familiar personal care
procucts:

¢ toothpaste/soap

® deodorant/antiperspirant

® shampoo/hair rinse

& aspirin/miik of magnesia/antacids

Follows appropriate procedures when

using chemical products

® dentifies hazardous chemical symbols

® reads product ingredient labels

o follows directions for use

® recognizes antidotes/recovery tech-
niques for errors in handling

® follows safe storage practices

Realizes the potential danger of mixing
certain household products.

® bleach and drain cleaners

® ammonia and bleach

® ammonia and aluminum

Recognizes instances of slow oxidation in
the environment:

® respiration

® rusting and corrosion

¢ spontaneous combustion
o food decay

Identifies procedures that can be used to

control the rusting/corrosion of household

materials:

® coating materials with paint or a
lubricant

® keeping materials dry

Recognizes elements of the fire trianale,
and applies knowledge of these elements
i determining appropriate methods of
fire control:

e fuel
® oxygen
® heat

Describes the dangers of spontanecus
zombustion Follows procedures that will
preventits occurrence

identifies mixtures/solutions of chemical
substances in the environment that ar2

often the cause of pollution: ‘
¢ contaminated ground water

® cidrain

® Just/smog




Related Applications
Across the Curnculum

Suggested Strateqies/Activities

Lanquage Arts

Recognizes the transferability of inquiry
strategies developed in language arts to
scientific investigations

identifies cause and effect

distinguishes between fact/fiction/opinion
draws conclusions/makes inferences
makes predictions

summarizes

Uses skills of "giving and following directrons”
when planning and performing experiments

® recognizesneed for sequence

® discerns when instructions must be
followed exactly

® interpretsverbal and written instructions

® nterprets tables, diagrams, signs and
symbols in order to follow instructions

Uses »kills of "asking and answering” when
identifying problems and formulating
questions for investigation

® probes for further information
e formulates increasingly higher levels of
questions

Mathematics

Writes ratios that describe the composition of
chemical mixtures ard solutions Uses ratio
and proportion to determine appropriate
ingredients for mixtures and solutions.

Uses appropriate units/tools/procedures for
estimating and measur:ng:

® mass

® capaaty

® time

® temperature

Uses skills of "data interpretation and display”
when collecting and processing data obtained
from experimentation:

® tallysheets and frequency tables
® tables/charts/graphs

Activities in this theme provide much opportunity for
enhancng interpersonal skills among students within
the classroom Experiments can be performed in group
settings through the use of group problem solving As
interactive/communicative problems become evident,
use a problem-solving approach to generate.

® reasons for the difficulty
® strategiesto avoid the problem next time

A framework for social problem solving i1s provided in
the Teach~r Resource Manual

Emphasize the safe handling of laboratory equipment
and potentially dangerous chemical substances
Develop appropriate safety attitudes and precedures
by

® viewing shde sets/videos/cartoons that dernonstrate
safe laboratory procedures

e collecting and interpreting the warning labels on
familiar househcld products

® discussing the recovery techniques for errors in
handling potentially dangerous household
substances

e assembling bulletin board displays that include
safety posters/hazardous chemical symbols/labels
fror potentially dangerous chemicals used by the
student

Community Partnership(s):

® Invite a paramedic/fire chief to discuss
- the hazards and safe handling/storage
techniques for potentially dangerous products
found in the home
- methods of minimizing the occurrence of fires
inthe home
- appropriate methods of extinguishing
different types of fires
® Invite a local pharmacist to discuss the chemical
properties/active ingredients of mixtures and
solutions used 1n personal care products
® |nvite a representative from the hair care, dry
cleaning or automotives industry to discuss the
chemical properties/active ingredients of mixtures
and solutions used in their respective service areas
® Visit local industries and observe the use of
chemical products and processes/safety precautions
taken by workers
® nvite a local agriculturalist/soil expert to  scuss
the effects of soil acidity on plant growth, and
methods of adjusting acid level in soil




SCIENCE (1.0.P. GRADE 9)

ELECTRICAL SYSTEMS IN THE HOME

OVERVIEW:

Interrelated forms of magnetism, electricity and energy are used each day in a variety of househol 1
technologies Investigation will focus attention on the basic principles of magnetic energy, how it
is related to electrical energy, and the many teci.nological applications made of electromagnetism.
Students will become aware of the inherent hazards of electricity, as well as gain experience in the
actual construction and repair of simple electrical systems Activities that demonstrate our
dependence on energy systems and the need to manage our use of electrical energy will enable
students to become increasingly "energy wise"

ATTITUDES:

®  Displays a positive attitud 2 toward self and the study of science:
- assumes responsibility for personal conduct
- performs investigations and completes assiz"ments independently and in cooperation
with others
- practises strategies for resolving interpersonal conflict
- shows interest and curiosity through willingness to ask questions/share ot servations and
tdeas/seek answers

®  Appreciates the usefulness of technological protlem-solving skills in finding solutions to
practical problems.

®  Demonstrates confidence in personal ability to solve practical problems

®  Realizes the relationship hztween science and the development of familiar electrical
technologies

®  Appreciates the extent to which science and electrical technology have influenced and
changed society.

®  Develops an attitude of safety toward the use of electrical devices.

®  Displays responsible attitudes toward energy consumption as it reiates to personal and global
needs




COURSE: SCIENCE (1.0.P. Grade 9)
ELECTRICAL SYSTEMS IN THE HOME

LEARNING OBJECTIVES

Related Life Skills

CONCEPTS:

Demonstrates an understanding of the basic
principles of:

- staticelectricity

- magnetism.

Describes the interrelationship between
magnetism and an electric current.

Gives examples of electrical circuits, identifying:
- the source of electricity

- the conducting path

- energy users along the path.

Recognizes methods of producing electrical
energy for home consumption:

- chemical action

- generators.

Lescribes basic principles of electrical resistance,

and gives examples of their application in:

- selecting appropriate conductors

- electrical technolgies designed to produce
light and heat.

Demonstrates, through sketches/assembly

const-uction, an understanding of basic

household circuitry:

- seriesand parallel circuits

- conductorsand insulato,s

-~ switches

- short circuits

- safety features (e.g., grounding devices,
fuses/circuit breakers).

Relates principles of magnetism and electricity to
the operation of familiar electrical technologies
(e.g., doorbell, electric motor, electric toys/games,
kitchen appliances, hair dryer).

tllustrates energy flow and transformation in
familiar electrical technologies.

Recognizes hazards inherent in the use of

electricity:

- identifies potentially dangerous situations

- predicts possible consequences of unsafe
habits/routines.

Moanitors personal consumption of electrical
energy in the home, recognizing strategies that
will ensure its efficient .:se

Recognizes the effects of static electricity
around the home Identifies methods of:

e controlling the production of static
electricity

® protecting self and property from
lightning

Recognizes everyday uses of magnets’

® compass
® magnetic screwdriver
® weatherstripping.

Identifies factors that will increase/destroy
magnetism in these devices

Recognizes the effect of magnetism on
recording tapes and compute: diskettes

Recognizes common applications of the
electromagnet:

electric motors
automatic door openers
buzzers and chimes
transformers

induction coils

tape recorders

Follows appropriate safety precautions
when using electricity-

® applies knowledge of conductors,
insulators and circuits 1n deve!oping
safe habits and routines

® recognizes conditions that increase the
aanger of electrical shock

® recognizes the need for electrical
grounding devices

o identifies steps to folluw 'n the event
of an electrical accrdent

Makes simple and s fe electrical repairs to

® cxtension cords/appliance plugs
® battery operated toys/games

Understands the function of switches, fuses
and crcuit preakers in the home Replaces
fuses and resets circuit breakers




Related Applications
Across the Curriculum

Suqqested Strateqies/Activities

Social Studies

Investigates the sources/uses of eivctrical
energy in the home, community and
workplace

Compares/contrasts the cost of electrical
energy with the cost of alternative forms of
energy

Uses nnowledge and awareness gained from
current affairs in recognizing electrical
technologies that have been recently
developed, their uses, and the dangers they
may impose on human health and the
environment.

Relates local sources of electrical energy to

® natural resource base
® employment opportunities

Practical Arts

Recognizes the use of electricity as a source of
energy in the home, the school, and the
workplace

Appreciates the value of using electrical
energy tooperate

keyboards, computers, cash regis.ers
power tools and equipment

ovens, ranges, stoves

refrigerators, freezers

cars, motorcycles

[ 3 3N BN J

Understands the beusic prinaples of electrical
circuits:

® constructs different types of circuits

® useselectrical meters

® records and calculates
measurements

electrical

Identifies safe procedures reiated to the
operation of electrical technolugies (n the
workplace. Interprets related safety symbols
andsigns

Applies knowledge of simple electrical systems
in troubleshooting and repairing tools and
equipment:

® constructsan electrical extension cord
o performs basic maintenance procedures
on small electrical engines

Activities should enable students to observe the
nature of magnetic and electricai forces, and torelate
concepts iearned to electrical technologies used in
the home Model the problem-solving process, and
encourage students to pose/answer questions about
electrical technologies they use at home.

® How does it work?

® How doluseit?

® How mightIrepairit’

UNDERSTANDING THE

PROBLEM:

® identifies electrical
technologiesin
common use

® Makes hypotheses

related to their

operation/repair

L.

REVIEWING AND

APPLYINCG RESULTS:

® Evaluatesetficiency
of design

® Suggests alternative

DEVELOPING AND

CARRYING OUT A PLAN:

® investigates principles
of operation

® Identifiessafety/

maintenance/repair

procedures

designs

Inttial ir-vestigations should enable students to
understand the relationship between magneusm and
electricity, and to recognize the components of an
electnical circuit Provide ample opportunity for
students to develop concepts through manipulation
and construction Following these activities,
investigate the principles governing the operation of
familiar electrical technologies (e g , doorbell,
toaster) Ask students to bring old or non-functional
appliances, tools, and battery operated toys/games
that might be analyzed. Determine how these
electiical systems work, what 1s wrong with them,
and make repairs wk ere possible

Students learn by reflecting on what they have done,

and will gain understanding by discussing and talking

about their work. Provide opportunity for students

to:

e work independently, aswell as in small groups

® engage n group discussion where observations/
procedures are shared

® summarize and explain outcomes to others

Provide frequent opportunity for students to report,
summarize and communicate the outcomes of
investigations and discussion through informal
writing activities The process of writing enabies
students to sort and relate ideas, and helps the
learner to internalize observations and outcomes
Strategies that will support students in their use of
writing skills are provided in the Teacher Resource
Manua!




COURSE: SCIENCE (1.0.P. Grade 9)
ELECTRICAL SYSTEMS IN THE HOME

LEARNING OBJECTIVES

Related Life Skills

SKILLS:

Measures electrical current, using appropriate
units/tools/procedures.

Performs experiments with static electricity/
magnetism/simple electrical circuits,
demonstrating ability to:

- manipulate materials

- follow appropriate safety precautions

- make accurate observations

- collect and record data

- interpret data/draw conclusions

Demonstrates an understanding of appropriate
laboratory procedures in:

- asseinbling series and parallel circuits

- constructing a simple electromagnetic system
- repairing a short circuit.

Interprets/draws simple diagrams of electrical
circuits.

Analyzes familiar electromagnetic devices,
identifying-

- subsystems

= component parts

- energy flow/transformation.

Applies problem-solving skills in troubleshooting

electrical devices/systems containing relatively

few components:

- identifies the source of the problem

- considers alternative approaches to asolution

- evaluates alternatives and makes necessary
repairs.

Constructs/invents a simple electrical device
intended to perfo-m a given function.

Performs simpie calculations related to personal

consumption of electrical energy, determining:

- energy used in performing specific household
tasks

- energy costs related to the tasks performed.

Recognizes appropriate procedures for
handling and storing wet cells/dry cells
Installs dry celis, considering

® voltage requirements
® terminal positions.

Recognizes the beneficial and harmful
effects of electrical resistance Uses this
knowledge in:

® understanding the operation of
electrical-thermal technologies (e g,
toaster, hair dryer)

® selecting appropriate wire size/lamp
size when repairing or constructing
simple devices.

Distinguishes between applications of
series and parallel circuits  Applies this
knowledge in troubleshooting simple
eiectnical problems (e.g , Christmas lights)

Understands the household electrical
system in terms of

® energysource

® method of distribution through home
crcuits

® energy . sers:nthe home

e safety procedures and devices (e g,
grounding, fuses, circuit breakers)

Conducts an inventory of electrical energy
consumption in the home

e determines which appliances use the
most energy

® dentifies strategies that might be
effective in reducing the energy
consumed by these appliances

Appreciates the variety of ways 1n which
our daily activities depend on the use of
electrical technologies

light

heat
transportation
food preparation
personal hygiene.

Ly




Related Applications
Across the Curriculum

Suggested Strategies/Activities

Lanquage Arts

Uses skills of “comprehension” when
interpreting data obtained through
experimerntation:

develons technical vocabulary
identities cause and effect relationships
observes seauence of events

draws conclusions/makes inferences
makes predictions

cummarizes

uses visual/graphic information.

Uses skills of "giving and following directions”
when planning and performing
investigations:

® recognizes need for sequence

® nterpretsverbal and wr tteninstructions

® nterprets tables, diagrams, signs and
symbols in order to follow instructions.

Uses skills of "reporting/makina notes” in
obtaining information, proc~ss:ny data, and
communicating results of investigation-

selects relevant details

outlines

reports

uses symbols and abbreviations

Mathematics

Uses appropriate units/tools/procedures in
measuring electrical current.

Uses computational skills tn determining

® personal energy consumption
® energy costs.

Develops simple formulas for determining
energy consuinption and costs Performs
substitution into formulas in order to
determine energy consumed in performing
specific tasks

Uses skills of "data interpretation and display”
when collecting and processing information:

® tallysheets and frequency tables
e tables/charts/graphs.

Brainstorm and debate current problems/issues
related to the supply and use of electrical energy
Gather information through the use of learning
resources that give a current perspective on the
issues/problems 1dentified (e g, periodicals, films,
videos, guest speakers). Structure discussion througn
semantic webs, 1dea diagrams and critical th:nking
strategies (see Teache, Resource Manual)

Investigate the process by wh h locai electrical
energy is produced Select activities that will enable
the student to recognize:

the use of renewable/non-renewable resources
scientific princip’esitechnologies that are used
energy transformation

environmental impact/poss.ble alternatives.

Community Partnership(s):

® \isit local business for first-hand observation of
electrical technologiesin use (e.g, service station,
restaurant, appliance repair shop).

® Invite an electrician/electronics repair person to
discuss basic principles and applications of
electrical circuitry

® Visit a construction site and note elec rical circuits
that have been installed prior to the drywall
stage

® Visit a local power generating plant and note
energy transformation/technologies 1n use

® Invite a representative from the local electrical
utility company to discuss energ/ consumption/
costs/conservation in the home

® Invite a doctor/nurse to discuss hazards inherent
in the use of electricity, and to 1dentify related
safety practices/emergency treatments for
electrical shock.

® Invite an engineer/environmentalist to discuss
issues that relate to the supply and use of
electrical energy in the local area




SCIENCE (1.0.P. GRADE 9)

DIVERSITY IN LIVING THINGS

OVERVIEW:

This topic will enable students .2 recognize the diversity that exists among living things present in
the immediate environment. Investigations will emphasize interrelationships among living things
and their environment, and will develop an understanding of how orgamsms interact, adapt,
compete and cf ange. Activities will provide opportunity for students to design and conduct their
own scentific 1westigations of plant and animal adaptations. Students will also acquire a
knowledge of I ow scientific classification is used to organize and structure the diversity present in
living things.

ATTITUDES:

Displays a positive attitude toward self and the study of science:

- assumes responsibility for personal conduct

- performs investigations and completes assignments independently and in coop :ation
with others

- practises strategies for resolving interpersonal conflict

- shows interest and curiosity through willingness to ask questions/share observations and
ideas/seek answers.

Develops an awareness and appreciation of tne diversity and interrelatedness of life forms
Develops a sensitivity for the delicate balance among living things and their environment
Appreciates the usefulness of scientific systems of classification

Values the use of scientific inquiry 1n acquiring knowledge of natural phenomena

Develops confidence in parsonal ability to condurt s¢ ~tific investigations uf living things.




COURSE: SCIENCE (1.0.P. Grade 9)
DIVERSITY IN LIVING THINGS

LEARNING OBJECTIVES

Related Life Skills

CONCEPTS:

®  |lllustrates, through example, diversity in living
things presentin the immediate environment:
- diversity insize/shape
- diversity in phvsical structure.

®  |dentifies adaptive structures and behaviaurs of
local organisms that enable them to survive in
their environments.

®  Recognizes that diversity in living things has been
caused by the adaptive response of organisms to
their environment.

®  Recognizes that organisms may become extinct
when there is lack of diversity/adaptation/
specialization.

®  Explains why the features of particular species of
living things change over generations through the
process of natural selection.

®  Affirms the need to organize .ving things by
classifying them into yroups and sub-groups
according to structural characteristics.

®  Displays an understanding of systems used to
classify living organisms:
- Lirnaean syste.n of classification
- recentdevelopmentsin classification.

®  Describes the diverse stages/forms of life in the
life cycles of organisms common to the local
environment;
- complete metamorphusis
- incomplete metamorphosis.

®  Recognizes how certain species perform diverse
tasks/functions through the use of specialized
structures and appendages:
- social insects
- human body.

N
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Realizes that all hiving things interact and
are dependent upon each other and their
environment

Identifies plants and amimals in the local
community, and recognizes how they

® affecteach other

® change over time.

identifies special adaptations of plants and
2mimals that are used for

¢ obtaining food

® protection

® movement

Recognizes local plants and animals that
protect themselves through.

® camouflage

®  mimicry

Recognizes that plant and animal species
must produce offspring in order to survive
Appreciates the diverse ways in which the
offspring of different plants and animals
develop and reach maturity

Relates knowledge of the life cycle of
insects to biological and chemical methods
of control.

® mosquito

® grasshopper

Applies knowledgc <i the ife cycle of
various garden plarts :n cetermining
appropriate propagation methods

Recognizes everyday uses of classification
systems

® telephone book

® library organization

Recognizes natural factors that have

caused changes in local populations of

living things

® factors that have caused some species
to decrease in number to the degree
that the species has become
"endangered"” or "extinct"

® other factors that have caused
populations of certain species to
increase to the degree that the spectes
has become overabundant and s a
“pest”




Related Applications
Across tne Curriculum

Suggested Strateqies/Activities

Social Studies

Recognizes the need for tolerance and
understanding in accepting human diversity

Examines human diversity within the local
community

diversity in ethnic origin
diversity in education/training
diversity in lifestyle/interests
diversity in employment

Compares/contrasts human diversity between
Canada and the United States

Uses knowledge and awareness gained from
current affairs to identify current
Issues/problems related to diversity in life
forms:

® natural changes inlocal wildlife

® new species of plants/animals developed
through controlled breeding
the effects of fires/floods/drought
the effects of predator/pest extermination
programs
the effects ¢f polldtion and urban
development

Practical Arts
Appreciatesdiversity among

® childrena:.d adults
® child and adolescent behaviours
® behaviours inthe workplace

Recognizes and responds appropriately tc the
needs of 0 hers

parers

peere,

teachers

community members
employers

infants and young children

Classifies the behaviour of children according
to age and stage of development

Ensure that investigations are relevant to students.

Select activities that focus attention on

e diversity of living things in the local environment

® the structures/behaviours of familiar p'ants and
animals

Organize classroom activity in '~vays that encourage

students to be active particigants in thinking and

investigating Provide opportunity for

® total group involvement in fistening/viewing and
interacting

® cooperative group work In pcirs or small groups

e ndividual student work

An instructional model useful in foster:ng active
Invclvement in thematic investigation includes the
sequence of activities outlined below:
® nvolve students in a situation that stimulawes
them to ask questions ard identify prcblems
® record questions/problems on the blackboard/
overhead
® encourage students, either individually or Iin
groups, to suggest ideas related to the questions
asked
ask students to design a research proposal
describing
- questions/answers they are going to check on
- how and where they will find their
information
how long 1t will take them
what equipment they will need
permit students to conduct an inquiry on their
problem using their suggested activities This
may include
- observation/experiment
- consulting books
- interviewing knowledgeable people
provide opportunity for studets to -eport their
finding to the class Encourage students to
comment on
- whether or not they really found out what
they were trying to find out
- possible alternative explanations
- further investigations that might follow

Ask questions and pose statements that promote and
challenge higher-ievel reasoning, and cause students
to explore ideas they may r >t have considered

"What do you mean when you say "
® "Tell me more about "
® "How did you think of that idea?"
® "What made you ask that question?"”
® "How cid you come to that conclusion?”
» "What would you do in that situation?"

O, 4
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COURSE: SCIENCF (1.0.P. Grade 9)

DIVERSITY IN LIVING THINGS

LEARNING OBJECTIVES

Related Life Skills

SKILLS:

Uses appropriate inquiry skills to gather, process
and interpret information related to the
adaptations/relatedness of local plants and
animals:

- observes/counts/measures

- identifies varial.ies

- infersrelationships

- uses charts/tables/diagrams

- makespredictions

Performs a plant and animal census within a given

plot in the local community, observing and

inferring:

- structural features of plants and animals

- the adaptive value sf particular
structures/behaviours

- similarities/differences in the overall structure
of particular groups of plants and animals

-— environmental conditions that affect the
survival and distribution ¢f particular species

Uses classification skills:

- cdassifies materials/objects by dichotomous
grouping

- constructs/applies a dichotomous key

- uses a classification key in identifying local
plants and animals

- classifies familiar organisms by major scientific
groups (e g., kingdom, phylum).

Follows appropriate procedures in caring for
plants and animals

Uses appropriate strategies in gathering data

related to:

- diversity in the developmental stages/life
cycles of major plant and animal groups

- diversity in the tasks performed by similar
species through use of specialized structures.

Uses decision-making skills in evaluating the
effects of human action/intervention on the
diversity and distribution of local plants and
animals,

( ¥
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Recognizes local practices/activ ties that
may affect interaction and balance among
ltving and non-living parts of the
environment.

use of pesticides

hunting

pollution and waste disposal
urban development

Recognizes why some animals have been
able to survive in urban areas while others
have not

Understands how new species of plants/
animals have been developea through
programs of controlled breeding
Recognizes some of the effects of these
breeding programs on plant and animal
species:

® resistance to disease/adverse weather
conditions

® mproved quality/yield (e g, seedless
grapes, dairy cows)

® aesthetic qualities (e g, ornamental
shrubs, domestic pets).

Recognizes how environmental factors
may influence our own personal
charactenstics

® height
® weight
® intelligence

Recognizes the effect of seasonal or other
sudden change on plants and animals in
the local area.

® fires
e floods
® drought

Recognizes food chains/food webs that
exist among wild and domestic organisms
in the local area.

® plant » mouse » hawk
® plant > cow =» human

Recognizes the effect of predator/pest
extermination programs (e g, contro!l of
wolves/grasshoppers) on other wildlife
populations




Related Applications
Across the Curniculum

Suggested Strateaies/Activities

Lanquage Arts

Applies “"outline” and/or "semantic
web"confl?uratiqns to assist in organizing
scientific information.

Uses skills of “comprehension™ in gathering
and evaluating information related to
diversity in life forms:

identifies key concepts

discards irrelevant information
identifies cause and effect relationships
makes inferences and predictions
draws conclusions

summarizes.

Uses skills of "following directions” when
performing investigatians:

® discerns when instructions must be
followed exactly

® interpretsverbalinstructions

® Interprets written text that provides

directions
® interprets tables in order to follow
directions

Uses skills learned in “discussing” when
evaluatine and applying the results of
investigatien

e distinguishes between fact/fiction/opinion
® recognizes that anissue can have two sides
® expresses personal opinion

® permits/respects opinions of others

Mathematics

Uses appropriate units/tools/procedures in
estimating and measuring:

® length

® mass

® capacity

® temperature.

Uses skills of “data interpretation and display”
when gathering, recording and organizing
scientific information:

® gathers and records data using tally sheets
and frequency tables

® reads and interprets information provided
in list/table/chart/graph form

® organizes and displays data that has been
gathered in table/chart/graph form

Many activities will require the student to gather
information through observation In making
observations, encourage students to.

e determine which senses can be most
appropriately used

e determine which observations can be quartified
(measured)

o identify similarities or differences in
objects/events

® notice changesin objects/events

The attribute guides provided in the Teacher
Resource Manual will assist students in making
accurate observations Students should record their
observations through a variety of methods (e g,
collections, tables and charts, sketches and diagrams,
photographs)

Provide opportunity for students to consider the
effects of human action/intervention on the diversity
and distribution of plants and animals found in the
local area Guide students through the process of
analysis and critical thought by using strategies
provided in the Teacher Resource Manual:

e CandS(Conseguences and Sequels)
® CAF (Consider All Factors).

Community Partnership(s):

® Visit 1ocal fields and woodlots, noting diversity
and characteristics of plants and animals that are
present.

® Visit a local greenhouse/nursery/pet store/zoo,
noting:
- diversity and characteristics of plants/animals
- procedures followed in caring for plants and

animals.

® Interview a local resident who can describe
cnanges ‘hat heve occurred in the diversity/
distribution of plants and animals found in the
surrounding are; over the last decade

® Invite a horticulturalist/veterinarian to explain
how cuntrolled breeding programs have changed
the charactenstics/adaptations of certain plant
and animal species




ERIC

Aruitoxt provided by Eic:

SUGGESTED OPTIONS, |.0.P. GRADE 9

in situations where | O P Science 9 15 offered through more than 100 hours of instruction, teachers
may wish to enrich their program with the study of optional content While there s no
requirement that optonal content be included in the science program, two optional topics have
been provided as e service to teachers

® HeatEnergyintheHome
® Using Fluids

The outlines that follow will assist teachers who wish tc develop these topics as optional content

HEAT ENERGY IN THE HOME

OVERVIEW:

Students will study the effects of heat energy on the behaviour of familiar objects and materials
Through investigation, students will cevelop an understanding of the relationship between heat
and temperature, ohserve the effects of heat and temperature on matter, and recognize different
methods of heat transfer and insulation Students should recognize tneir dependence on heat
energy, and become familiar with strategies that will ensure its efficient use in the home

ATTITUDES:

® Realizesthe usefulness of scientificinquiry skills in explaining natural phenomena

® Appreciates how efficiency in design contr'butes to the conservation of heat energy

e Demonstrates a commitment, through discussion and personal action, to conserving heat
energy In the home

CONCEPTS:

Distinguishes between heat and temperature

Recognizes the effects of heat and temperaturc on matter (1 e , expansion, contraction)
Describes methods of heat transfer (1 e, conduction, convection, radiation)

Describes the use of different types of insulating materials

Reccgnizes methods of heat distribution used in the home

Identifies major sources of heat loss in the home, and recognizes ways of minimizing heat loss
according to source

® Recognizes solar energy as an important source of heat energy

SKILLS:

¢ Observes/measures the effects of neat and temperature on matter

Uses models to explain heat flow by conduction, convection and radiation

® Designs and performs experiments to compare heat conduction and insulation properties of
familiar matenals

® Uses problem-solving skills in determining effective methods of reducing heat loss in the

home

- identifies the source of heat |oss

- considers alternative approaches to a solution

-~ evaluatesalternatives and makes necessary home repairs
® Designs/constructs a solar heating device

) -
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ERIC

Aruitoxt provided by Eic:

USING FLUIDS

OVERVIEW:

This topic is intended to develop an understanding of the basic principles of buoyancy and
pressure, and will enable students to recognize how these principles are applied in familiar
technologies Abuindar t opportunity should be provided for students to obszrve fluid behaviour
through first-hand investigation Students might investigate famiiar applications of buoyancy
and floatation, as well as the principles governing the operatioa of simple hydraulic ang
pneumatic systems used around the home

ATTITUDES:

® Appreciates the relationships between science ard technology

® Apprecates th= usefulress of technological problem-solving skills in finding solutions to
practical problems

® Develops confidence in personal abiity to understand and solve problems related to the
operation of simple fluid systems

CONCEPTS:

Demonstrates an understanding o1 basic concepts related to mass, volume and density
Demonstrates an understanding of basic concepts related to force, area and pressure

Describes the nature of forces exerted by fluids

Demonstrates an understanding of the principles of buoyanry and floatation

illustrates, by relating to real life experiences, the effects of water pressure and air pressure on
our everyday activities

® Recognizestechnological applications of fluid pressure and buoyancy

- ship design

- hydraulic systems

- pneumatic systems

SKILLS:

® Uses appropriate units/tools/procedures for measuring
- mass, volume and density
- force, area and pressure
¢ Compares the densities of familiar fluids
identifies and controls variables affecung pressure in fluids
® Uses problem-solving skills in troubleshooting familiar fluid technologies containing relatively
few components
- dentifies the source of the problem
- considers alternative approaches to a solution
- evaluates alternatives and makes necessary repairs
® Designs/constructs ssimple fluid technologies intended to perform a given function
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